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ECONOMIC RELATIONS 


During the summer almost anywhere in the United States at least 
one species of vireo, and usually more than one, is to be found flitting 
about in the trees or shrubbery. In the eastern and central parts of 
the country the common species is the red-eyed vireo, which is con- 
sidered the most abundant of all species of woodland birds. Others 
more or less common in the East are the white-eyed, warbling, and 
yellow-throated vireos, and in the far West there is another form of 
the warbling vireo that is abundant. The Philadelphia, the blue- 
headed, the Hutton, and the Bell vireos are found more or less 
locally. The black-whiskered vireo in the United States is found only 
in Florida, and the gray vireo is confined to the southwestern portion 
of the country where it is not at allcommon. One other species, the 
black-capped vireo (Vireo atricapillus), is very rare in the United 
States, and as no stomachs have reached the collection of the Bio- 
logical Survey nothing can be said concerning its food habits. 

Though in general the food items of all the vireos are very similar, 
their proportions vary in the diet of different species. For instance, 
the food of the red-eyed vireo is made up of about seven-eighths 
animal matter and one-eighth vegetable, whereas that of the yellow- 
throat contains vegetable matter only to the extent of one-fiftieth 
of the total, and that of the Bell vireos appa eay to an even less 
extent. Caterpillars make up an eighth of thefood of the Hutton and 
more than a third of the warbling vireos. Bugs are seldom eaten by 
the Philadelphia vireo and amount to but a tenth of the food, whereas 


1 Doctor Chapin has been transferred from the Biological Survey to the Zoological Division of the Bureau 
0} Animal Industry since preparing this report. 
50209—254——1 jee 1 
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the Hutton vireos obtain nearly half their food from this source. 
Stink-bugs form about a fifth of the food of both the blue-headed and 
the Hutton vireos. The red-eyed and Philadelphia vireos each 
make nearly a seventh part of their food of wasps and other hymenop- 
terous insects, whereas the other vireos take barely half as much of 
this kind of food. Beetles form about an eighth of the total food 
of vireos, but in the case of the Philadelphia vireo they are a favored 
article of diet and amount to nearly a fourth. The useful ladybird 
beetles are notable in the diet of these birds and are especially im- 
portant with the warbling and Hutton vireos, in each species amount- 
ing to about a twelfth of the food. 

fost of the msects in the food of the vireos are either neutral or 
definitely injurious in their economic relations and may be placed 
on the credit side of the account of these birds. All vireos are 
especially fond of caterpillars, creatures which are almost exclusively 
injurious. Scale insects, which are uniformly destructive and num- 
bered among the worst pests of horticulture, are a notable item of 
vireo food; and other tree pests, as round-headed and flat-headed 
borers, leaf beetles, click beetles, leaf hoppers, and tree hoppers are 
freely eaten. Weevils, a group of beetles whose very name has 
become almost a synonym for pest, also are preyed upon. Among 
the species taken are such well-known destructive forms as the clover- 
root, clover-leaf, cotton-boll, and nut weevils, the plum curculio, and 
bark beetles. Vireos must be given credit also for destroying ants 
and grasshoppers. 

Useful insects taken by the vireos include some of the hymenop- 
terans, predacious bugs, and beetles, among which are ladybird 
beetles (Coccinellidae). -Vireos either find more ladybirds in the 
ordinary course of their feeding habits than do most other birds, 
or specialize upon them, an unfortunate habit economically, as these 
beetles are almost uniformly beneficial. Since vireos themselves 
devour many of the pests attacked by ladybirds, however, and since 
their capacity is so much greater, their depredations on ladybirds 
must be excused on the principle that the greater pest destroyer is 
more valuable than the lesser. 


TABLE 1.—Percentages of various ttems in the food of vireos 
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TaBLE 1.—Percentages of various items in the food of vireos—Continued 
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In the fall, winter, and spring months, when insects are in hiberna- 
tion, the vireos which remain in this country turn to plants for 
part of theirfood. The vegetable food varies according to the species, 
as shown in Table 1, from 0.7 per cent to 14.72 per cent of the total.? 
In no case did stomachs of any of the vireos contain a large proportion 
of cultivated fruit, and very few stomachs had any; so that, as fruit 
eaters the vireos are practically harmless. In all species almost the 
entire bulk of the animal food was made up of insects. 

A list of all the items identified in the food of the vireos, showing 
the number of stomachs in which each item was found, is given in 
Tables 2 and 3, beginning on page 28. 


BLACK-WHISKERED VIREO 


Vireosylva calidris barbatula 


The black-whiskered vireo is found in the United States only in the 
southern portions of Florida, where it is fairly common in the vicinity 
of Key West, and may be found as far north as Anclote Keys. Un- 
fortunately, only four stomachs were available for examination, 
collected on Anclote Key, May 21 and 22, and at Seven Oaks, June 7. 

Of the entire food, 87.5 per cent was of animal origin. By far the. 
largest single item was spiders, 39.25 per cent of the whole; in one 
stomach were the remains of 10 individuals of one kind ( Tetragnatha). 
Caterpillars and eggs of some moth or butterfly made up 14.25 per 
cent of thefood. In onestomach were 10 small earwigs (Forficulidae), 
which represented about 10 per cent of the animal food. Miscel- 
laneous beetles, including weevils from one stomach, made up 18.25 
Es cent, and the remaining 5.75 per cent was composed of wasps or 

ees and assassin bugs (Reduviidae). 

The vegetable food, 12.5 per cent of the total, was composed of 
fruit of barberry (Berberis) and of ragweed (Ambrosia), found in 
three of the four stomachs. 


2 The figures available show no vegetable food for the gray vireo; but this is probably not trustworthy, 
because of the very small number of stomachs representing the fall months. 


- 
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Although the number of stomachs examined was small, it is possible ) 
to check the results by comparison with those obtained by Wetmore, 
who analyzed the contents of 84 stomachs of the typical subspecies 
from Porto Rico. His findings* show that the bird is decidedly 
frugivorous, inasmuch as wild fruits or berries were detected in 80 of 
the 84 stomachs examined and amounted to 57.82 per cent. The 
remaining 42.18 per cent represented animal matter, of which all but 
0.61 per cent was composed of insects or spiders, this small item being 
made up of two little tree toads (Hleutherodactylus). As in the case 
of the Florida birds, spiders made up one of the larger items, occurring 
in 30 stomachs and comprising 7.74 per cent of the bulk. Orthop- 
teroid insects, consisting of grasshoppers (Locustidae) in three 
stomachs, walking sticks (Phasmidae) in two, praying mantids 
(Mantidae) in three, and miscellaneous orthopterans in nine, formed 
together 6.34 per cent. Cicadas, a lantern fly, and some small 
homopterans amounted to 8.29 per cent. Caterpillars were eaten 
by 21 birds and made a total of 9.7 per cent, the largest item of animal 
food. Weevils and leaf beetles, including the sugar-cane root borer 
and coffee-leaf weevil, occurred in more than a third of the stomachs, 
forming a total of 5.37 per cent. The remainder of the animal food 
was composed of ladybeetles (0.42 per cent), miscellaneous beetles 
(0.64 per cent), hymenopterans, including a wasp and an ant (2.03 
per cent), flies (0.21 per cent), and earwigs, which were detected six 
times (0.83 per cent). 

SUMMARY 


It is evident from both the Florida and the Porto Rico accounts 
that there is little actual harm done by the black-whiskered vireo, 
and that it is entitled to encouragement. The spiders and some of 
the beetles eaten may be considered beneficial, but the caterpillars, 
weevils, and earwigs are certainly injurious. The bugs are about 
equally divided between injurious and beneficial forms, and the 
remaining items are either too small to be of importance or are 
neutral in their economic aspects. 


RED-EYED VIREO 
Vireosylva olivacea 


The red-eyed vireo (fig. 1) is probably the most abundant of the 
members of its family. In the United States its range is restricted in 
general to the territory east of the Rocky Mountains; in Canada, it is 

ractically transcontinental, with Great Slave Lake in the Mac- 
aie region approximately its northern hmit. In migration the 
red-eye is reported as far south as Brazil. 

During the summer months in almost any bit of woodland one 
may find this olive-colored bird going about its business of catching 
insects, or later selecting the berries of many of our native shrubs, 
and singing as if it were second nature to be cheerful. Even at noon, 
when most of the feathered tribe seek the cool shade, this little 
fellow continues its song and its search for food. 


8 Wetmore, Alexander, Birds of Porto Rico. U.S. Dept. Agr. Bul. No. 326, pp. 97-98, 1916. 
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Fic. 1.—Red-eyed vireos, male and female 


6 BULLETIN 1355, U. S. DEPARTMENT OF AGRICULTURE 


_ When the mating season arrives, from the middle of May to the 
last of June, the nest is started in a convenient fork of a branch, often 
near the ground; and, when finished, this is suspended by the rim 
rather than supported from below. The nest is a trim affair, about 
the size of a small teacup, woven of fibrous matter, among which 
may be instanced such substances as bits of birch bark, grapevine 
bark, or flax. Diligent search is required to disclose a nest when the 
leaves are green, but the number visible in fall is surprising. The first 
egg may be laid even before the nest is finished, and when this is the 
case the female remains at the nest while her mate searches for 
additional building materials. During the season of rearing the 
young, the patience of the red-eye is taxed to the utmost by the cow- 

ird. Brewer has reported a case of this form cf parasitism where 
the vireos reared three young cowbirds without laying eggs of their 
own, and other records show that one or two cowbirds’ eggs are not 
uncommonly found in a vireo nest. 
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Fig. 2.—Monthly proportions of the various items in the food of the red-eyed vireo ( Vireosylva olivacea) » 
based on the analysis of the contents of 569 stomachs, with the average of each item for the year 


The annual food of the red-eyed vireo is composed of 85.28 per 
cent animal matter and 14.72 per cent vegetable. (See fig. 2.) The 
vegetable matter is taken more often late in summer and in fall and 
consists of the berries and fruits of such plants as wild cherry, sassa- 
fras, cornel (or dogwood), wild grapes, and woodbine. Of a total of 
653 stomachs available, 569 contained sufficient food for the correct 
estimation of percentages, and it is on the examination of the latter 
that the present report is based. This material was collected during 
the months April to October, inclusive, over the greater part of the 


range of the species in North America. 
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“ ANIMAL FOOD 


Practically six-sevenths of the food consumed by the red-eye is 
of animal origin, and very nearly all of it is insects. The remainder 
is composed of the small snails that are found more or less fre- 
quently on leaves and grass. 

Lepidoptera.—Caterpillars form by far the largest single item in 
the yearly sustenance, and amount to 32.43 per cent of the total, or 
more than one-third of the animal matter eaten. They were found 
in 371 of the stomachs, over half of the number examined. In 
general it is difficult or even impossible to identify the species of 
caterpillars found in stomachs, but the larvae of sphinx moths, 
swallowtail butterflies, tent caterpillars, and codling moths were 
detected. Most caterpillars are injurious to man’s interests or have 
characteristics which at any time may cause them to become so. 
Hence, so great a destruction of these larvae as the figures show is a 
strong argument in favor of this vireo. 

Lepidopterous forms other than caterpillars make up a small 
percentage (2.76) of the annual food. Adult moths and butterflies 
were found in 26 stomachs, pupae (cocoons and chrysalids) in 14, 
ah egesin 3. These may all be placed with caterpillars as injurious 

orms. | 

Coleoptera.—Beetles make up 10.84 per cent of the total food for 
the year, 1.29 per cent of which is composed of lady beetles. Lady 
beetles, or ‘‘ladybirds,” as the members of the family Coccinellidae 
are often called, are, with a very few exceptions, decidedly beneficial 
to man’s interests. Eighty-five of the stomachs examined contained 
coccinellids, some from three to eight individuals each. It can only 
be said that, considered in connection with all the food taken, the 
destruction of lady beetles is more than repaid by beneficial activities 
in other directions. : 

Scarabaeid beetles, otherwise known as ‘‘leaf chafers’”’ and ‘‘dung 
beetles,’’ form a small item in the yearly food of this bird. During 
June, when the larger leaf-infesting species are in greatest abundance, 
the percentage of this item rose to 11.88. Among the forms recog- 
nized are many species of the medium-sized and robust brown leaf 
chafers, which are capable of considerable damage. Scarabaeids 
were found in 75 of the 569 stomachs examined and made a total of 
3.31 per cent of the food. 

Leaf beetles (Chrysomelidae) are injurious in their feeding habits; 
hence the quantity taken by the vireo is to be considered a gain to 
man. Though a species of leaf beetle may be known to attack 
only wild plants, there is always the possibility that it may adapt 
itself at any time to life among the cultivated plants, shrubs, or trees, 
and with that adaptation become detrimental to man’s interests. 
Examination of the stomachs shows that the percentage of leaf 
beetles rises to 4.4 in May, after which it becomes less, disappearing 
entirely in October. In fact, the percentages vary directly with the 
abundance of the item, as is to be expected. Considered as part of 
the annual diet, chrysomelids make up 1.63 per cent and were found 
in 136 of the stomachs examined. 

Representatives of the three families Cerambycidae, Buprestidae, 
and Klateridae have been grouped for convenience. ‘The larvae, or 
grubs, of all these beetles pass their lives either within wood or among 
the roots of plants and are very destructive to lumber and grain 


8 BULLETIN 1355, U. S. DEPARTMENT OF AGRICULTURE 


each year. As with the leaf beetles, any check on these forms is to 
be welcomed, and a percentage as high as 2.7 is to be considered 
favorable to the bird. Nearly a third of the individual birds had 
taken this kind of food. 7 

Under the heading of weevils are grouped all members of the 
suborder Rhynchophora, commonly known as curculios, billbugs, 
bark beetles, and the hike. Weevils or their remains were detected 
in 141 of the stomachs and formed 1.13 per cent of the yearly suste- 
nance. ‘This percentage is small, but the average size of individuals 
among the Rhynchophora also is small, much smaller than in the 
preceding groups, and it is probable that the number ci individuals 
represented is very large. Little good can be said of weevils. While 
many species have not yet come into direct conflict with man, their 
pernicious habits have been demonstrated by those which have; 
and although the percentage of these beetles eaten by the red-eye is 
relatively small, their consumption must be considered a favorable 
economic tendency. 

Other miscellaneous beetle material formed less than 1 per cent 
(0.78) of the red-eye’s food. It would be difficult to determine the 
economic status of these beetles as a whole. Certain families, as 
the ground beetles (Carabidae) and rove beetles (Stapyhlinidae), are 
usually considered beneficial. The checkered beetles (Cleridae) are 
beneficial and are now believed to be one of the most efficient checks 
on boring beetles. On the other hand, the forms which may be 
called injurious are few; for instance, the deathwatch or drug-store 
beetles (Ptinidae) and meal worms (larvae of Tenebrionidae). 

Hemiptera.—Each year approximately 7.03 per cent of the food 
eaten by a red-eyed vireo is composed of stink-bugs (Pentatomidae). 
This family of insects includes the well-known harlequin cabbage 
bug, and several other species injurious to man. In fall, when other 
bugs -and wasps become scarce, the red-eye eats a considerable 
number of stink-bugs, the quantity taken in September forming 16.15 
per cent of the total food, and during September and October they 
are third in the list. The number of birds selecting this form of diet 
also is large, a total of 158, or over a fourth of those examined. 

The rest of the true bugs make up 8.33 per cent of the annual 
food, but the frequency of their appearance in the stomachs is exactly 
the reverse of that of the stink-bugs. In April the percentage is very 
high, 20.26, and from then on it diminishes steadily, until in October 
it is 0.29 per cent. Among the species identified from stomachs are 
squash bugs, cicadas, scale insects, leaf hoppers, and assassin bugs. 
Hemipterans appear attractive to this bird, and it was found that of 
the stomachs examined 250 contained the remains of at least one 
bug. The small bulk percentage of this item is due mainly to the 
fact that most of the plant-infesting bugs are of small size. 

Hymenoptera.—Over half (321) of the stomachs contained the 
remains of some species of the order which includes the wasps, bees, 
ants, and most of the insect parasites. Of these forms, ants are the 
most injurious and were taken by 93 of the birds. The remainder of 
the group is for the most part beneficial, as in it are found innumer- 
able minute parasitic forms which do much to prevent the earth 
from being overrun with insects. Fortunately, the majority are so 
‘small as to avoid the notice of birds. . The wild bees, wasps, and 
arger ichneumon flies, which are of service in the pollination of 
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flowers, suffer most from the red-eye; but their number is so great 
that it is probable that no one species is much affected by the vireo. 
As only two instances were found of the eating of a honeybee by this 
bird, it is evident that this vireo is not destructive to these useful 
insects. As with most of the hemipterans, the greatest destruction 
of the hymenopterans by the bird is in spring, the percentage for . 
April being 20.39. This figure is increased to 20.97 in May, and from 
then on to the close of the season it diminishes steadily to 3.18 in 
October. Hymenopterans, with 10.79 per cent, stand third in quan- 
tity in the annual food of this species. 

Diptera.—FKlies, although eaten more or less regularly, do not at 
any time form a large portion of the diet of the red-eye. Remains of 
these were found in 119 stomachs and amounted to 4.46 per cent of 
the total food. Crane flies and midges appear to be the kinds usually 
taken; this is undoubtedly because such forms are more abundant in 
the natural feeding haunts of the bird. 

Other insects. —Grasshoppers, katydids, stone flies, tree crickets, and 
similar insects together make up 4.59 per cent of the food. Of 569 
stomachs examined, 88 contained at least traces of these forms, the 
percentage steadily increasing toward fall. This increase may be 
attributed to the greater abundance of the grasshoppers and katydids 
at that season and also to the growing scarcity of the foods which 
formed substantial percentages in spring. There are both beneficial 
and injurious forms included in the miscellaneous category; but it is 
evident from the stomach analyses that the injurious forms, as grass- 
hoppers, outnumber the beneficial forms—dragonfiies, and other pre- 
dacious amphibious insects—by more than two to one. One can 
hardly begrudge the vireo this small toll (about 2 per cent) collected 
while performing a good service. 

Spiders.—Most spiders make their homes on bushes and in the 
branches of trees and there spread their filmy nets to catch whatever 
unwary insect may stumble into them. Thus both the red-eye and 
the spider are helping to check the increase of insects. But as the 
predatory activity of 10 or even 100 spiders is not comparable to 
that of one vireo, the bird is economically the more useful. That the 
remains of spiders were detected in 188 of the stomachs examined 
indicates that they are a favorite article of diet with this vireo. In 
August, when they are most abundant, spiders amount to nearly 
6.5 per cent of the total food, but this figure is not maintained either 
in spring or fall, and the annual percentage is only 4.05. 

Other anvmal food.—Apparently it is only curiosity which leads a 
red-eyed vireo to take animal’ food other than insects or spiders. 
Remains of snails, probably of a kind usually found on leaves and 
grass, were found in two stomachs collected in June, and as they form 
only 0.02 per cent of the food of that month they are entirely lost in 
the yearly averages. 

VEGETABLE FOOD 


During the first part of the year, when insect food is plentiful, the 
red-eyed vireo takes very little vegetable matter. From August on, 
however, the vegetable food increases rapidly, until in October the 
percentage of 49.41 is reached. Berries of all kinds find favor with 
this bird, from the sweet mulberry to the bitter barberry. Of the 
berries most used by man and eaten also by the red-eyed vireo may 
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be mentioned white mulberries, found in 3 stomachs; wild cherries, 
in 1; currants (probably wild), 1; blackberries, 9; elderberries, 10; 
blueberries, 1; and grapes (the wild chicken grape), in 2. Berries 
without even so much economic importance, that appear most often 
in the stomachs are those of spice bush, found 7 times; cornel of 
various species, 22 times; bay, 5; Virginia creeper, 11; and sassafras, 
6 times. Thus the predominance in the food of the nonuseful fruits 
over the useful is great. The total vegetable matter, which also 
includes a few grass seeds and flower and leaf buds, amounts to ap- 
proximately one-seventh (14.72 per cent) of the yearly food, and is 
second of the items in quantity. 


SUMMARY 


During the months April to October, inclusive, the food of the red- 
eyed vireo is made up of six-sevenths animal matter, practically all 
insects, and one-seventh vegetable, mostly fleshy fruits and berries. 
Not more than 5 per cent of the entire food can be considered of great 
economic value, while most of the remaining 95 per cent is of kinds 
decidedly injurious to man’s best interests. It is, therefore, obvious 
that in usefulness the red-eyed vireo ranks high. 


PHILADELPHIA VIREO 
Vireosylva philadelphica 


The Philadelphia vireo is rather uncommon in the United States 


over the greater part of its range, but may be found in considerable: 


abundance at times in Canada. Somewhat smaller and more gray 
than the red-eyed vireo, it may be recognized by its small size and 
the yellow of the throat and breast. The breeding range is in general 
north of the United States, although there are records of breeding 
birds as far south as Indiana. 

The collection of the Biological Survey contains 84 stomachs of 
this bird; only 75, however, taken in the months of May, June, and 
September, contained sufficient food for the proper estimation of per- 
centages. (See fig. 3.) The food is largely animal in nature, there 
being but 7.22 per cent not of this character. 


ANIMAL FOOD 


Insects make up all but 4.34 per cent of the animal food consumed. 
by the Philadelphia vireo in the summer months—this small per- 
centage representing the spiders so frequently present in the food 
of insectivorous birds. 

Lepidoptera.—The largest single item is the group consisting of 
caterpillars and adult moths and butterflies, which together make an 
average yearly percentage of 26.3, or more than a fourth of all the food 
consumed. Of this, only 2.17 per cent refers to adults, leaving a total 
of 24.13 per cent for the caterpillars. It appears that as the season 
advances caterpillars become more and more important in the food, 
for in May the percentage is only 15, while by September it has risen 
as high as 39.94, which, taken with 5.59 per cent of adults, makes a 
total of 45.53 per cent, or nearly half the entire food of the month. 

Coleoptera.—A total for the year almost as great as that of cater- 
pillars and their adult forms is found to be made up of beetles and 
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weevils, which form almost a fourth (24.82 per cent) of the total. 
The beneficial beetles eaten are almost all of the family Coccinellidae, 
or ladybirds, well-known as enemies of plant lice and scale insects. 
Thirteen species of ladybirds have been identified from stomachs of 
the Philadelphia vireo, and these make up a little more than a fifth 
of all the beetles consumed, or about 5 per cent of the total food. 
This large percentage, however, is more than offset by the remaining 
beetles most of which are species of distinctly injurious tendencies. 

The leaf-eating beetles (Chrysomelidae) lead the list of families of 
injurious beetles, with a total of 7.99 per cent. During May the leaf 
eaters seem to be more abundant, as then they make up a total of 
nearly 11 per cent. This high percentage is not. maintained through- 
out the year, however, and by September only 4.59 per cent of the 
food is of this description. Next in order of importance from the 
viewpoint of quantity consumed come the leaf chafers and dung 
beetles (Scarabaeidae). The true dung beetles should be considered 
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Fic. 3.—Yearly summary of the various items in the food of the Philadelphia vireo ( Vireosylva phiiadel- 
phica), based on the analysis of the contents of 75 stomachs : 


mildly beneficial, inasmuch as they carry beneath the surface 
quantities of fertilizing elements. As the very nature and mode 
of life of the vireo, however, prevents it from catching many of these, 
they have been included with their injurious cousins, the leaf chafers. 
Taken together, they represent a total of 6.94 per cent, all eaten 
before September. In June the percentage is very high (14.08), 
and it is almost all leaf chafers. 

A third group of injurious beetles found with some frequency in 
the stomachs is the suborder Rhynchophora, or weevils, which make 
up 3.43 per cent of the food of the Philadelphia vireo. Although 
this proportion is not very great, it appears to be evenly distributed 
throughout the year. The wood-boring beetles, Buprestidae and 
Cerambycidae, and the plant-feeding Elateridae together make up a 
little less than 1 per cent of the total. Except in June, when these 
forms exceed 2 per cent, the item is insignificant. The rest of the 
beetles eaten, including beneficial, injurious, and neutral forms in 
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varying proportions, amount to only 0.47 per cent and may be dis- 
regarded for practical purposes. 

Hymenoptera.—Approximately 14 per cent of the annual sub- 
sistence of the Philadelphia vireo is composed of wasps, bees, and 
related insects. Here are to be found some of the most beneficial of 
all insects, the parasitic ichneumon flies and the minute chalcids. 
On the other hand, the kinds of ants eaten are usually injurious, 
especially the large, black, carpenter ants (Camponotus herculeanus), 
and even if some of them do no direct damage they are indirectly 
injurious in fostering plant lice. At times the birds fill their stomachs 
with many individuals of the same species; for instance, one bird had 
eaten 20 individuals of a certain ant (Aphaenogaster); another, 10 
sawilies (Tenthredinidae) ; and a third, 15 sawfly larvae. In its 
economic status the Philadelphia vireo, so far as hymenopterans are 
concerned, must be considered beneficial in that the injurious insects 
captured outnumber by far the beneficial forms. 

Diptera.—In the 84 stomachs examined the remains of flies were 
detected in 36, or more than a third. In 19 of these the flies were of 
the midge family (Chironomidae), and in some, midges made up 
nearly the entire contents. Fles form 11.76 per cent of the food. 
This item includes both beneficial and injurious forms and may be 
listed as economically neutral. | 

Hemiptera.—True bugs make up 10.46 per cent of the annual food 
of this vireo, 1.67 per cent being composed of stink-bugs (Pentato- 
midae). These are large, flat insects, and the majority are injurious. 
One group, including the species of the genus Podisus, are, because 
of their predacious habits, reckoned among the beneficial forms. 
Fortunately, members of this genus are rarely found in the stomachs 
of the Philadelphia vireo, hence the stink-bugs in general may be 
placed on the credit side. Assassin bugs (Reduviidae), another 
group of beneficial bugs, are entirely lacking in these stomachs, so 
that on the whole the true bugs eaten are to the credit of the bird. 

Other insects—The remainder of the insect food of this bird, 
amounting to but 1.14 per cent, has little or no economic significance. 
It is made up of a few neuropteroid insects, together with fragments 
so comminuted that further determination was impossible. 

Spiders.—It is not surprising that spiders, so common on the leaves 
and twigs of bushes and trees, should have been taken by 34 of these 
birds to the extent of 4.34 per cent of their food. Once the kind 
eaten proved to be a daddy longlegs or harvestman (Phalangidae), 
and 10 times the fragments were readily determined as of the family 
of jumping spiders (Attidae). In the other cases, however, it was 
impossible to decide the kind of spiders represented. Spiders are 
probably all beneficial in a small degree, but the eating of a few 
should not count heavily against an insectivorous bird. 


VEGETABLE FOOD 


Lack of stomach material of the Philadelphia vireo, representing 
early spring or late fall, makes it impossible to show exactly how the 
relation between animal and vegetable food varies with the season. 
As the new crop of wild fruits develops, however, the birds are 
attracted to it, and in September this item forms 18.71 per cent of 
the diet. Among fruits identified were dogwood berries, taken four 
times, while bayberries ( Myrica carolinensis), wild rose hips (Rosa), 
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and wild grapes (Vitaceae) were identified in only one or two stomachs 
each. No cultivated fruits or seeds were found, and there is nothing 
in the list of vegetable items to discredit the bird in any way. Al- 
though 18.71 per cent of the September food was of vegetable origin, 
the seasonal average from the stomachs available amounts to but 
7.22 per cent. 
SUMMARY 

Outstanding features of the food habits of the Philadelphia vireo 
are its moderate consumption of vegetable food and the compara- 
tively high percentage of ladybirds. This last item appears to be 
the one blot on the escutcheon of all members of the family of vireos. 
The rarity of the Philadelphia vireo, however, insures that it will 
do little harm in reducing the numbers of ladybird beetles. 


THE WARBLING VIREOS 
Vireosylva gilva, subspp. 


The warbling vireo in its two subspecies is one of the more common 
of the vireos over the entire United States. A total of 356 stomachs 
were available for examination from 29 States and the District of 
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Fic. 4.—Monthly proportions of the various items in the food of the warbling vireos ( Vireosylva gilva, 
subspp.), based on the analysis of the contents of 340 stomachs, with the average of each item for the 
year 


Columbia and a few from southern Canada. Of these, 340 contained 
sufficient food to permit the estimation of percentages of the various 
items. 

Between 5 and 6 per cent of the food consumed by the warbling 
-vireos during the year is of vegetable origin. This is considerably 
less than half the proportion taken by the red-eyed vireo. The ° 
food of animal origin is discussed under its several classes. (See 


fig. 4.) 
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ANIMAL FOOD 


Coleoptera.—Beetles make an annual total of 15.53 per cent, or 
nearly a sixth, of the food. Of these the ladybird beetles (Cocci- 
nellidae) are the most common. More than half of the coleopterans 
eaten are of this family, and more than one-twelfth of the food by 
bulk is composed of these valuable insects. During July about 26 

er cent of all the animal food is ladybirds, a remarkable percentage, 
or coccinellids are far from being a fourth as plentiful as all other 
insects together. The remaining 6.79 per cent of beetles is composed 
almost entirely of injurious forms, as leaf eaters, wood-boring forms, 
and weevils. 

Lepidoptera.—Caterpillars, usually injurious, make up the com- 
mendable percentage of 35.4—more than a third of the yearly food. 
This is undoubtedly the most important item in the dietary of the 
warbling vireo, especially in spring, when it amounts to 69.74 per 
cent. The percentage of this item fluctuates more or less during 
the season, reaching its lowest ebb, 22.75 per cent, in September. 
The other forms of butterflies and moths, amounting to 4.99 per 
cent, are included with the caterpillars and make a grand total for 
this type of food of 40.39 per cent. 

Hemiptera.—The third class of animal food of the warbling vireo 
of sufficient importance to be considered separately is composed of 
the true bugs. These annually form 16.71 per cent of all the food, 
a little greater in quantity than the beetles. About a third of the 
bugs taken belong to the family of stink-bugs (Pentatomidae). These 
are mostly large, ill-smelling insects and are considered by some as 
protected from birds by their odor. In the present case, however, 
the odor is either pleasing to the birds or at least not repelling. 

Other animal food.—The remainder of the food of animal origin 
amounts to a little more than a fifth of the total yearly food. The 
largest single item is made up of the different forms of flies (Diptera). 
During May, this item represents 22.63 per cent, or nearly a quarter 
of the food. From June on, however, there is a rapid decrease in 
the number eaten, so that by September, flies in the food constitute 
only 2.64 per cent. Considered for the whole year, a percentage of 
9.46 is reached, a fair index to the value of these insects in the food 
of the warbling vireo. To this is to be added 5.97 per cent, repre- 
senting the wasps, bees, and other hymenopterous insects consumed 
during the year. The incidence of need Uabat: is paralleled by 
that of dipterans, May being the month of greatest consumption, 
here equaling 12.02 per cent. 

All other insects eaten together form the comparatively small 
percentage of 4.44. Only during August, when grasshoppers are 
abundant and a convenient form of food, does this item assume 


importance, at which time it forms 12.29 per cent of the monthly — 


sustenance. ' 

‘With the exception of a few snails, a mere trace, the rest of the 
animal food is composed of spiders, an almost insignificant item for 
the year, but amounting in June to 3.03 per cent. 


VEGETABLE FOOD 
The vegetable food of the warbling vireo is made up in great part 


of the smaller wild fruits, as cherry, sassafras, bayberries, and black- 
berries. During the early part of the year vegetable matter appears 
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to figure in the food only incidentally, but after the height of the 
insect season has passed the birds turn to the ripe fruits as a source 
of supply. Thus in April the vegetable matter formed but 0.12 
per cent, but in August and September it ran as high as 18.69 and 
9.33 per cent, respectively. Of the total food, this item makes up 
5.76 per cent. | 


SUMMARY 


The economic status of the warbling vireo is in some ways more 
distinctly unfavorable than that of the other species of this family 
of birds, especially in its consumption of ladybirds. In more than 
a third of the stomachs examined the remains of these beneficial 
beetles were found. Destruction of ladybirds is most evident in 
stomachs collected in California, where the members of this group 
of beetles are known to be unusually common. ‘The species known 
as the California ladybird leads the list in number, appearing in 41 
stomachs, as high as eight to a single stomach in a few instances. 
A second category of insects, which from predacious habits are to be 
considered beneficial to man, is made up of the species of stink-bugs 
of the genus Podisus, detected in 18 stomachs. Owing to their size, 
a few will completely fill the stomach of the bird, and thus the 
likelihood of extensive meals so far as numbers of the insects are 
concerned is not great. 

On the other hand, the injurious insects taken by the warbling 
vireo make up the greater part of the food. Lepidopterous remains, 
including adult moths and butterflies, caterpillars, pupae, and eggs, 
were taken from about 77 per cent of those examined. This alone 
should atone for the bird’s injurious proclivities along other lines. 
In addition to lepidopterans, the consumption of scale insects, which 
were found in 18 stomachs, and of bugs, omitting the forms of Podisus 
and a few others, swells the total of injurious kinds consumed. 
Little if any of the vegetable food taken was obviously cultivated, 
in most cases being from plants not used for their fruits. It seems 
reasonable, then, to class the bird as neither beneficial nor injurious. 

It is probable that a warbling vireo in a citrus grove would be 
economically a liability, but in the woods and other places where the 
conservation of coccinellids is not of so great importance there is little 
to be considered objectionable in its habits. 


YELLOW-THROATED VIREO 
Lanivireo flavifrons 


The yellow-throated vireo is the handsomest of the family and 
spends much of its time high up in the trees. This species is not 
uncommon in the eastern part of the United States, where it remains 
during the summer months to breed. It arrives in Florida and 
Texas about the last of March and by the first week in May many 
individuals have reached their breeding grounds. The return 
migration in fall commences early in September, and by October 
there are few birds of this species left in the United States. 

One hundred and sixty stomachs of the yellow-throated vireo, 
collected during the months April to September, inclusive, were 
available for analysis, the most noticeable fact established by the 
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examination of which is the very small percentage of vegetable 
matter—only 1.74 per cent of the total. (See fig. 5.) 


ANIMAL FOOD 


The animal food of the yellow-throated vireo makes up 98.26 per 
cent of the total, and may be divided as follows: 95.82 per cent 
insects, 2.38 per cent spiders, and 0.06 per cent. other animal matter. 

Lepidoptera.—More than 42 per cent of the yearly food of the 
yellow-throat is made up of butterflies and moths in their different 
stages. As in the food of other species of this family of birds, cater- 
pillars are the most important item (23.1 per cent). Almost all 
adult insects of this order found in the stomachs were moths, and 
together made up a total of 19.35 per cent. There appears to be no 
definite time of year when the birds prefer lepidopterous food, 
although in September a maximum of 36 per cent was reached for 
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Fic. 5.—Monthly proportions of the various items in the food of the yellow-throated vireo (Lanivireo 
flavifrons), based on the analysis of the contents of 160 stomachs, with the average of each item for the 
year 


caterpillars, and the same month showed an advance of 7 per cent 
over the previous month’s total of 43.73 for all lepidopterans. 
Adults were consumed in greatest quantity in June, more than one- 
third (35.15 per cent) of all the food taken that month being of this 
character. 

Hemiptera.—In quantity consumed, the bugs occupy second place 
in the list of food items of the yellow-throat. Two-thirds of those 
identified are referable to the family of stink-bugs (Pentatomidae), 
15.5 per cent for the year. The remaining, 7.62 per cent, is composed 
of such forms as assassin bugs (Reduviidae), scale insects (Coccidae), 
and leaf hoppers (Membracidae). Owing to the great discrepancy 
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in size between the pentatomids and the smaller leaf-feeding bugs, 
the actual number of leaf hoppers and other small bugs is probably 
as great as that of the stink-bugs or even greater. 

Coleoptera.—Beetles of all kinds, making up 12.9 per cent of the 
yearly food, stand third in the diet. Ladybird beetles, usually 
plentifully found in the stomachs of vireos, in this species amount to 
less than 1 per cent of the total. The rest of the insects may be classed 
as injurious, or potentially so. The weevils, or snoutbeetles, make 
4.23 per cent, or about one-third of all the coleopterans eaten. The 
wood-boring forms belonging to the families Buprestidae and Ceram- 
bycidae and the plant-feeding Klateridae, tugether form more than: 
one-fourth of the beetle food, or 3:57 per cent. Dung beetles and 
leaf chafers (Scarabaeidae) amount to 1.84 per cent, whereas leaf 
beetles (Chrysomelidae) and ladybird beetles (Coccinellidae) make, 
respectively, 0.82 and 0.62 per cent of the yearly food. Fragments 
of beetles that could not be associated with any of the above-men- 
tioned families together make up 1.82 per cent of the whole. 

Iiptera.—Two-winged, or true, flies, make up 7.36 per cent of the 

yearly subsistence, of which the major part 1s consumed in May and 
June. More than one-fourth of the stomachs of the yellow-throat 
examined contained remains of flies, although in most cases the 
insects were not in condition to permit more specific identification. 
Midges (Chironomidae) and horseflies (Zabanus) were among the 
dipterans eaten. 
~ Hymenoptera.—No honeybees were identified in the 160 stomachs 
of the yellow-throated viero examined, but other bees, as Andrena 
or Halictus, were found. Sawflies and ichneumon files also were 
determined. Other hymenopterans were detected in lesser quantity, 
and together the insects of this order made up 5.07 per cent of the 
annual food. 

Other insects.—The rest of the insect food amounts to 4.92 per cent, 
about equivalent to the bulk hymenopterans taken. Under this head 
are gathered all records of grasshoppers, crickets, locusts, and dragon 
flies and other water-inhabiting forms. In the food of the yellow- 
throated vireo this group is not of very great importance economically. 

Other animal food.—Spiders, with the few snails the bird happened 
on, made up 2.38 per cent of the food. Snails were taken during 
April only and then only to the extent of 0.36 per cent, which, trans- 
lated into a yearly percentage, makes the insignificant total of 0.06. 
Among the spiders eaten, the Attidae, or jumping spiders, were the 
most common. Species of Phidippus were determined four times, 
and fragments referable to family only were found in six other stom- 
achs. The tetragnathids, which infest marshy localities, were iden- 
tified twice, and once a minute pseudoscorpion of the genus Chthonius 
was detected. In general, the spiders eaten are only slightly beneficial. 


VEGETABLE FOOD 


The yellow-throated vireo eats comparatively little vegetable food, 
practically none during April and May, none during June and July, 
less than 2 per cent in August, and less than 9 per cent in September. 
The average for the year is only 1.74 per cent. Among the items 
specifically determined were sassafras berries and seeds of wild grapes. 
No cultivated fruit of any kind was found. 
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SUMMARY 


There can be no reasonable doubt that with an annual consumption 
of 42.25 per cent of caterpillars and moths, the yellow-throated 
vireo is to be classed as a beneficial bird. Adding to this the 7.62 
per cent representing bugs, most of which are injurious, and the 10.46 
per cent of distinctly injurious beetdes, the total of 60.53 per cent 
is a fair estimate of injurious insects in the bird’s food. To offset 
this, only 0.62 per cent is made up of the benficial ladybird beetles. 
The rest of the food is neutral economically and may be passed with 
this mention. This is a record to commend the yellow-throated 
vireo, and one that is not closely approached by other birds of this 
family. 

THE BLUE-HEADED VIREOS 


Lanivireo soltvtartus, subspp. 


The blue-headed vireos, or, as they are sometimes called, the 
solitary vireos, are of fair abundance over a wide range, including all 
of the United States, most of Canada, and parts of Mexico and Lower 
California. The material used in this study includes 306 well-filled 
stomachs, collected in all months except December. January and 
November are represented .by but 8 and 9 stomachs, respectively, 
whereas the greatest number for any one month, 79, is for eet 
Twenty-three other stomachs, only partially filled, gave some addi- 
tional data regarding food items. 

The blue-heads eat about twice as much vegetable food as the 
yellow-throat (3.68 per cent), but otherwise the diet is similar in its 
constituent items. (See fig. 6.) 
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Fia.6.—Monthly proportions of the various items in the food of the blue-headed virees (Lanivireo solitarius , 
subspp.), based on the analysis of the contents of 306 stomachs, with the average of each item for the year 
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Animal matter (96.32 per cent) in the food of birds of this species 
is, as usual in this family, composed almost entirely of insects, the few 
spiders eaten forming but 2.63 per cent and the snails 0.25 per cent, 
respectively, of the whole. This represents a slightly greater prefer- 
ence for each of these items than that displayed by the yellow-throat; 
but, even so, the quantity consumed is of academic rather than 
economic interest. 

Lepidoptera.—The blue-headed vireos eat almost as many cater 
pillars during the year as does the yellow-throat, but their record for 
chrysalids and adults is not so favorable. The consumption of 
caterpillars increases rapidly during January, February, and March, 
when they constitute 41.56 per cent of the food of that season, and 
then drops to 10.47 per cent in May, and rises again to 40.39 per cent 
in September, after which it decreases rapidly with the approach of 
winter. This fluctuation is marked and, as it does not coincide with 
the known life cycle of the insects, may be attributed to fluctuating 
abundance of other more palatable or attractive foods. The average 
of the monthly percentages is found to be slightly below that for the 
yellow-throated vireo, being 22.49 per cent. On the other hand, the 
consumption of adult moths commenced in February with the 
relatively high percentage of 20.32 and steadily dwindled to 7.26 per 
centin May. Arise, culminating in July with a percentage of 18.38, 
was immediately followed by a drop to 2.22 per cent in August. 
From August until the end of the season, the adult lepidopterans 
were taken in steadily increasing quantity, closmg in November at 
5.1. The yearly average of this item is 9.31 per cent, less than half 
that of the yellow-throat. Lepidopterans in all stages contribute 31.8 
per cent of the entire annual subsistence. 

Hemaptera.—True bugs form the second largest item of food of the 
blue-headed vireos. Owing to the predominance of stink-bugs 
(Pentatomidae) over all other kinds, this family has been tabulated 
separately. During the winter months hibernating pentatomids 
constitute one of the most important sources of food for the blue- 
headed vireos, as shown by the November and January percentages of 
48.7 and 29.02, respectively. During February, March, April, and 
May there is considerable fluctuation in the quantities eaten, but all 
these months have relatively high percentages, the highest bein 
29.6 in April. June and July apparently offer more attractive foo 
along other lines, as the consumption of stink-bugs then drops to 3.45 
and 4.38 per cent, respectively. August shows a sudden increase to 
16.4 per cent, and from then on the item assumes considerable 
importance. The yearly average (20.13 per cent) is considerably 
more than that of the yellow-throat. 

The other bugs make up only about half as much of the total bulk 
of the food as do the pentatomids, but it is interesting to note that the 
ratio between these forms and the rest of the bugs is almost identical 
in both species of Lanivireo. There appears to be no rule followed 
by the blue-heads in their selection of bugs other than pentatomids 
for food, but in general they eat few before June and a great many in 
the later months of the year. March is an exceptional month, in 
that 12.91 per cent represents the miscellaneous bugs taken. 
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Coleoptera.—Considering the enormous numbers of beetles avail- 
able, it is somewhat surprising that not more are eaten. The blue- 
heads manage to seek out enough, however, to make up 13.51 per 
cent of their entire diet. Of this, the ladybird beetles make up 4.88 
per cent, or more than a third. It is certain that there are not a 
third as many ladybird beetles as all other beetles combined; and thus 
ait must be considered that the blue-headed vireos, like the warbling, 
either find these brilliantly colored forms in abundance in their envir- 
onment or else make special search for them, a most undesirable habit 
economically. Roughly, a second third of the total bulk is composed 
of the metallic wood borers, the longicorns, and the click beetles. 
The remaining portion includes, among others, the weevils, which 
comprise 1.8 per cent of the food. 

Hymenoptera With the exception of the month of March, mis- 
cellaneous hymenopterans were eaten in quantities varying from 1.75 
per cent (in January) to 16.78 per cent (Gn May). Remains of no 
very important insect pests were found among the fragments from 
the stomachs, though several sawflies and ants were detected. The 
average for hymenopterans eaten during the year was 6.86 per cent. 

Diptera.—Two-winged flies make up the comparatively small per- 
centage of 4.29, or less than that of the single family of coccinellids 
(ladybird beetles), although flies are almost universally present. The 
flies of the woods are in general of little importance, excepting the 
bloodsucking forms; and as these are not often found in the stom- 
achs, the economic importance of the dipterans in the food 1s slight. 

Other insects —Among the insects eaten which do not belong in the 
above classes are the stone flies, dragon flies, grasshoppers, crickets, 
and locusts (6.56 per cent for the year). In January this group is one 
of the most important, making 21.76 per cent of the food. February 
shows a slight decrease (18.38 per cent), and from then on the per- 
centage varies from 1.24 in May to 7.5 in August. In general, this 
group is of no more importance economically than the dipterans. 

Other animal food.—Spiders run very evenly in the food of birds of 
this species and are probably picked up whenever occasion offers. 
With the exception of February, when they amount to but 0.18 per 
cent, spiders are present in percentages. varying from 1.51 to 5.55, 
the last figure representing August. The average of 2.63 per cent may 
be taken as a fair estimate of the quantity of this type of food eaten 
by the blue-headed vireos. 

Snails are sometimes eaten, but so rarely that they are not to be 
considered an essential part of the diet (yearly average, 0.25 per 
cent). 

VEGETABLE FOOD 


During the winter months vegetable food is of considerable impor- 
tance in the diet of this bird. In January nearly a quarter of the 
total was of vegetable origin (24.37 per cent) and in February less 
than a tenth (9.81 per cent). From March to and including August 
no trace of vegetable matter appeared in the food, but by November 
it formed 4.44 per cent. For the most part it was in the form of 
fleshy fruits, such as wild grape, dogwood, viburnum, and wax 
myrtle. No cultivated fruit was identified, and it is practically 
certain that none is eaten. 
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SUMMARY 


The economic value of the blue-headed vireos rests largely upon 
their work in the consumption of caterpillars, moths, and hemipter- 
ans. Their destruction of ladybird beetles is to be regretted. The 
balance of favor, however, swings to the birds because of the over- 
whelming predominance of injurious forms in the food. 


THE WHITE-EYED VIREOS 


Vireo griseus, subspp. 


The white-eyed vireos, in their subspecies, are locally common over 
the greater part of the eastern United States and Mexico. They are 
preeminently dwellers in damp, dense underbrush, one of their fa- 
vored types of retreat being impenetrable growths of catbrier. In 
such places, during the proper season, one may hear the birds giving, | 
in addition to their own song, impromptu imitations of other birds. 
The nest is similar to that constructed by the red-eyed vireo, but is 
placed lower, usually from 2 to 5 feet from the ground. 

In the Biological Survey’s collection of stomachs are 221 of this 
species suitable for tabulation. Hight others, nearly empty, afforded 
additional information concerning food items. These were collected 
over the entire range of the bird during the first 10 months of the 
year. Vegetable matter plays a much more important part in the 
economy of the species than in the case of either the yellow-throated 
or blue-headed vireos, but slightly less than in that of the red-eye, 
amounting to 11.76 per cent of the entire food. (See fig. 7.) 


PIONTHLLY FOOD OF LVREO GRISELS 


LEER 
HCCC serpent 
COO ec 

LL 4 


"4 
WONEnneddnend es. 
XX YY LAA AAAS 


Fie. 7.—Monthly proportions of the various items in the food of the white-eyed vireos (Vireo griseus, 
subspp.), based on the analysis of the contents of 221 stomachs, with the average of each item for the 
. year 
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ANIMAL FOOD 


Nearly nine-tenths of all the food eaten by the white-eyed vireos is 
composed of insects, spiders, and other animal matter; of this all but 
3.96 per cent is of insects. 

Lepidoptera.—Moths and butterflies and their larvae (caterpillars) 
make up slightly less than one-third of the food of this species and 
form the most important item of the diet. Of this portion, 20.66 
per cent is represented by caterpillars, and except for February and 
March a minimum of 18.7 per cent of the monthly food is of this 
item. The maximum is reached in August with a percentage of 
33.12. The adult insects, on the other hand, are not nearly so 
plentiful in the stomachs, except during February and March, at 
the time when the caterpillars have become scarce. Taking adults 
and larvae together, the total does not fall below 26.33 per cent, 
and rises to 37.93 in June. The yearly average for the adult forms 
ee 9.83 per cent, which with the caterpillars makes a total percentage 
of 30.49. 

Hemiptera.—As with other species of this family of birds, the 
white-eyed vireos prey heavily upon stink-bugs (Pentatomidae) at 
nearly all times, sroaeh the toll taken in February and March is 
much greater than in summer. A second high point comes in Sep- 
tember with 15.74 per cent. The yearly average is 8.56 per cent. 
The rest of the bugs make up 11.71 per cent of the yearly food. 
April is the time of maximum consumption, with a total of 24.18 
per cent, and May follows with 19.25 per cent. Scale insects (Coc- 
cidae), which have not figured in quantity in the economy of the 
vireos previously discussed, are eaten by the white-eyes to the extent 
of 2.85 per cent. This is not a high percentage, yet, considering the 
small size of scales in general, it represents a great many individuals. 
In April, 12.78 per cent of the total food, or more than half of all the 
hemipterans eaten, was of the family Coccidae. 

Coleoptera.—Beetles of all kinds make up 12.78 per cent of the 
total food. The leaf-eating forms (Chrysomelidae) and weevils 
(Rhynchophora) represent more than half of these, or 6.99 per cent. 
Except for the Philadelphia and Bell vireos, no other of the vireo 
family eats so many leaf beetles as this, while in percentage of 
weevils consumed the white-eyed vireos are exceeded by three others. 
Ladybird beetles (Coccinellidae), with a percentage of only 1.36, 
seem not to be greatly in favor with the white-eyes. The wood-boring 
beetles make up 2.31 per cent, the scarabs 0.66 per cent, and all other 
beetles 1.46 per cent. : 

Hymenoptera and Diptera.—Of the annual subsistence of the white- 
eyed vireos 11.64 per cent is composed of wasps, bees, ichneumons, 
and flies. The hymenopterans appear in the food in moderate quan- 
tity each month, their greatest frequency being in May, at which 
time they have a relative value of 11.16 per cent. On the other 
hand, flies, though not found in stomachs collected after August, 
are taken freely earlier in the year. In June 20.43 per cent of the 
total food is made up of these insects, few of which are species of 
economic importance. 

Orthoptera.—In discussing the food of the white-eyed vireos it 
seems best to separate the grasshoppers from the miscellaneous in- 


sects. The average percentage for the year is 5.36. In January 
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they make up 13.25 per cent and in February 11.88 per cent of the 
food. In March the percentage drops to 4.79, in April to 0.52, and 
in May and June none are eaten. A few are taken in July and 
August, and by October as much as 20 per cent of the food may be 
from this source. , 
Other insects.—Miscellaneous insects other than grasshoppers make 
up 38.74 per cent of the diet. The uantities eaten from month to 
month Seite no coordination, and the item appears to be greatly 
affected by chance. For instance, in January 5.68 per cent is to be 
referred here, in February none, in March 8.68 per cent. . 
Other animal food.—Spiders are at no time very abundant in the 
food, although in August they form as much as 7.76 per cent of it. 
The yearly average is 3.59 per cent. Other animal food is composed 
mainly of snails, and in one stomach were bones of a small chameleon, 
the two together making up only 0.37 per cent of thejwhole food. 


a SS 
VEGETABLE MATTER 


In the spring and fall months foraging for suitable food compels 
the birds to turn to the berries and smail fruits, which are usually 
to be had in almost any locality. In January 22.93 per cent of the 
entire food is vegetable, in February only 5.62, still less from March 
to July, in August 16.2, and in the next two months the percentage 
rises to 32.37. The vegetable food is composed of such berries as 
those of sumac, dogwood, wild grape, and wax myrtle, and has no 


economic importance. 
SUMMARY 


There is remarkably little in the food habits of the white-eyed 
vireos to condemn. ‘The record of this species for the destruction of 
ladybird beetles is not bad and is more than offset by the destruction 
of many caterpillars, moths, plant bugs, and grasshoppers. These 
birds take very few beneficial hymenopterans and no valuable fruit. 


THE HUTTON VIREOS 
Vireo huttoni, subspp. 


The Hutton vireos, in their subspecies, range over the greater 
part of the Pacific coast and eastward into southern Arizona and 
western Texas. Throughout their range birds of this species are 
locally somewhat common in thickets along streams. There are in 
the collection of the Biological Survey 77 stomachs available for 
study, 70 of which contained sufficient food for use in the tabulations. 
Unfortunately, these stomachs were not collected in consecutive 
months, none in March, April, May, or November, and only a few 
in each of the other months. The data available show a preponder- 
ance of animal food (98.23 per cent), with but 1.77 per cent of vege- 
table origin. It is probable that an investigation of more stomachs 
yal a tae alter the conclusions reached at this time. (See 

g. 8. 


ANIMAL FOOD 


The animal food is made up of insects and a few spiders, no trace 
of the few mollusks usual with other vireos being found. Caterpillars 
and other lepidopterous forms are not the dominating element of 
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the food, as in most of the other species, but are subordinate to the | 
true bugs. i 

Hemiptera.—Nearly 46 per cent of all the food eaten by the Hutton || 
vireos is composed of true bugs. A little less than half of this, or | 
20.15 per cent of the total, consists of stink-bugs (Pentatomidae). 
So far as the available data show, no stink-bugs are eaten in June > 
or July. As the percentage for August is 33.6, however, it is probable © 
that more stomachs would give a more even distribution for this | 
item. The rest of the bugs do not figure very high until June, from — 
which time on they are, in general, the largest element in the diet. _ 

Lepidoptera.—Caterpillars, and moths and butterflies are about | 
evenly balanced in the total subsistence of the Hutton vireos, the © 
caterpillars amounting to 12.22 per cent and the adult forms to | 
12.33 per cent. July is apparently the month when this kind of 7 
food is most in demand. 


Fic. 8.—Yearly summary of the various items in the food of the Hutton vireos ( Vireo huttoni, subspp.), 
based on the analysis of the contents of 70 stomachs 


Coleoptera.—Of the 13.25 per cent representing beetles in the food © 
of the Hutton vireos, about five-eighths are ladybird beetles (8.12 — 
per cent). Ladybirds were found in nearly half the stomachs ex- | 
amined and appear to be a common food. Weevils (2.75 per cent) | 
were fairly evenly distributed, but the rest of the beetles were found ~ 
only infrequently. 4 

Hymenoptera.—Hymenopterans were found regularly in the | 
stomachs, and rather remarkably, the two months with the high | 
averages are December and January. This unusudl condition will | 
in all probability be modified when additional material is examined. | 
Otherwise, the monthly percentages appear to be normal, and the © 
average for the year is 6.3 per cent. 

Other insects.—Insects other than those belonging to the orders 
noted above occur so irregularly in the few stomachs examined that 
it is difficult to make any definite statement on their relative abun- 
dance in the food. During July, when miscellaneous insects should be 


taken in some quantity, none appear to be eaten, whereas in Febru- 
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ary, when according to our point of view few should be found, 
they amount to 14.1 per cent. The yearly average, from the data 
available, is 6.2 per cent. 

Spiders.—Except for February, spiders were eaten in all months of 
the year that are represented by stomachs. ‘The percentage is never 
high, December with 6.83 being the maximum and June next with 
4.16 per cent. The average for the eight months is 2.05 per cent. 


VEGETABLE FOOD 


The record of vegetable food for the Hutton vireos is fragmentary, 
though coinciding so far as it goes with the known habits of other 
species of this family of birds. Hxcept for months when no vegetable 
matter was found in the stomachs, the known data show a steady rise 
in the quantity eaten as the year approaches its end. The December 
percentage is 7.67 as compared with 0.7 in August. The yearly 
average is only 1.77 per cent. 

rf 


SUMMARY 


The evidence before us, though of questionable value because of 
the limited quantity of material, points to the fact that the Hutton 
vireos have a propensity for consuming undue numbers of ladybird 
beetles and rather fewer caterpillars than other vireos. Final judg- 
ment should be deferred, however, until additional material is avail- 
able for analysis. 

THE BELL VIREOS 


Vireo belli, subspp. 


The forms of the Bell vireos, like those of the Hutton, are birds 
primarily of the western United States, though their range extends 
much farther east than that of the Hutton vireos. In the willow 
thickets along water courses birds of this species may be found 
locally distributed in the greater part of the territory west of the Mis- 
sissippi River. Although the available material in the collection of 
the Biological Survey suitable for examination consists of only 52 
stomachs, these were collected in the months from May to August, 
inclusive, and serve as a fair index of the summer food. (See fig. 9.) 
Hleven additional, partially filled stomachs yielded other data con- 
cerning food items. Nothing can be said of the winter food at this 
time. 

ANIMAL FOOD 


Nearly all (99.3 per cent) of the food taken is of animal origin, such 
forms as bugs, beetles, caterpillars, and grasshoppers predominating. 

Hemaptera.—Bugs make up 34.43 per cent of the summer food of 
the Bell vireos. Of these about a quarter (9.34 per cent of the total 
food) are referable to the family of stink-bugs (Pentatomidae). 
More stink-bugs are eaten early and late in summer than in July and - 
August. On the other hand, the rest of the hemipterans show a 
steady decrease as the season advances. In May more than half the 
hemipterous food was made up of bugs other than stink-bugs; June 
shows a decrease to 28.07 per cent, July to 11.61 per cent, and in 
August only 4 per cent belongs in this category. 
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Orthoptera.—No other species of vireo of which the food habits 
are known takes so large a quantity of such bulky insects as grass- 
hoppers, locusts, and the like. Though the present species is one) 
of the smallest in size, it includes in its diet for July enough of the’ 
orthopteroids to make 34.88 per cent of that month’s food. This’ 
form of food is essentially a summer type, none being taken in May, 
a considerable quantity in June, and 21.87 per cent in August. The’ 
average percentage for the summer months is 18.52. | 

Lepidoptera.—About one-fifth (20.63 per cent) of the subsistence | 
of the Bell vireos during the summer is made up of caterpillars, and 
of adult moths and butterflies, and their eggs. As the last-named” 
items are rarely found in a stomach, the figures given refer mainly 
to the first two. Caterpillars do not become an important factor in]. 
the economy of the birds before June, although a few (1.67 per cent) 
are eaten in May; in each of the months July and August the con-_ 
sumption amounts to about 25 per cent, and the average for the’ 


Fic. 9.—Yearly summary of the various items in the food of the Bell vireos ( Vireo belli, subspp.), based om | 
the analysis of the contents of 52 stomachs 


four months is 15.89 per cent. Lepidopterans in other stages make © 
up 4.74 per cent of the food, the consumption being heaviest in July 
(11.07 per cent). 

Coleoptera.—Beetles of all kinds make up 15.26 per cent of the 
summer food of the Bell vireos. Ladybird beetles are taken in 
moderate numbers and form 2.19 per cent of the total food. Weevils 
(6.09 per cent) and leafbeetles (3.98 per cent) account for the most of 
remainder of the coleopterous food. | 

Hymenoptera.—Hymenopterans of all sorts (bees, wasps, etc.) | 
amount to 6.44 per cent of the total diet during the summer months. | 
The increase in consumption is at first slight, May and June being 
represented by 2.33 and 3.2 per cent, respectively. In July a sharp 
rise is noted to the maximum of 12.83 per cent; in August it is only 
hee The evidence at hand probably gives a fairly correct view of 

e facts. 
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Other insects and spiders —The rest of the animal food of the Bell 
_ yireos is composed of a few miscellaneous insects and spiders and a 
very few snails, spiders (2.71 per cent) being the most important. 
The first appearance of this group of food items was in the stomachs 
_ of birds taken in June, at which time it composed 6.93 per cent of 
the food. An immediate drop to 2.52 per cent took place the next 
month, and the percentage in August was nearly the same. 


VEGETABLE FOOD 


It is not until July that the Bell vireos feed on wild fruits. At 
that time 1.57 per cent of the subsistence is of vegetable matter. 
In August the percentage decreased slightly to 1.25. The average 
percentage for the year is only 0.7. 


SUMMARY 


During the summer months the Bell vireos consume a great many 
injurious insects and very few beneficial ones. Grasshoppers, 
locusts, caterpillars, and moths are frequently injurious to man’s 
_ best interests, as also are many of the hemipterans. The percentage 
of these insects in the food of birds of this species is 73.58, nearly 
three-fourths of the total. Of the remainder about half the beetles 
and hymenopterans are injurious. This will add about 11 per cent, 
leaving about 16 per cent of the food of debatable import. As the 
small quantity of vegetable matter eaten is of no economic significance 
it may bedisregarded. Ladybird beetles are about the only beneficial 
forms that the birds take, and these are not consumed in very great 
numbers. | 

GRAY VIREO 


Vireo vicinior 


The gray vireo is a rare bird in a restricted range, and for this 
reason is of very little economic importance. It may be seen in 
southern California, southern Nevada, Arizona, New Mexico, as far 
east as western Texas, and south to northern Mexico and on the 
peninsula of Lower California. 

There are only two stomachs in the collection of the Biological 
Survey, and, while from such limited material it is impossible to draw 
more than an inference, it may be said that the habits indicated are 
similar to those of the Hutton and Bell vireos. Caterpillars and a 
small moth were found in one stomach, together with a stink-bug 
(Prionosoma podopioides), a tree hopper (Platycentrus acuticornis), 
and a tree cricket (Oecanthus). In the other stomach two dobson 
flies (Chauliodes), a small cicada (Tibicinoides hesperius), and a 
long-horned grasshopper made up the greater part of the contents; 
Bro beetles (Acmacodera neglecta and Pachybrachys) complete the 
ist. 

Because of the relative infrequency of its occurrence and the 
chiefly beneficial nature of its food habits as here indicated, it is 
probable that the gray vireo will never prove destructive. 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the iy 


number of stomachs in which found 4 


Kind of food 


Total number of stomachs exam- 
AMC Castres FL a 


CLASS Gastropoda (snails) 


Wimidentified sas isn. eae eee 


Zonitidae: 


Zonitoides arboreus-_-_-.-.-.---- 


Helicidae: 
Pyramidula alternata___._...-- 
Helicodiscus lineatus__....----- 
ROLY SyLaN eC] UM aa ae ee eee 
WallloinieyGjoe ee ae ee 
Pupidae: 
Te(bh oR GueaaNb Cy 
IPUWpaiSDeaste le Se See Seek 


Crass Arachnida (spiders, etc.) 


Order PPEUDOSCORPIONIDA 
(pseudoscorpions) 


Cheliferidae: 

C@helitertsp reo: 22 es Sees 
Obisiidae: 

Chthoniusisp See 4222 ee 


Order PHALANGIDA 
(harvestmen) 


Wind entisied ss s=skes sss ee es 
Order ARANEIDA (Spiders) 


Wnidentifieds 27. 4. fun wee see ee 
Argiopidae (orb Weavers): 
Winidentitied ate aes 
Tetragnatha elongata_________- 
Tetragnatha straminea____.___- 
etrasnathaysp sees s eae 
Araneinae, unidentified ___.___- 
Scoloderus tuberculiferus_____-_- 
PACPATIO AIS Pec wes se stl as EN 
Micrathena gracilis__......____- 
Thomisidae (crab spiders): 
Uinidentitiede ee eee 
IMGSHINER a) SDs sat Geta oes 
XGYSLICUSISD Seen es ee ee nee 
Clubionidae: 


@lubionais pes. ese Sie re 


Lycosidae (wolf spiders): 
Wmidentified 443-0 ce oa ee 
SOSIDDUS SDs eee 
GI COSA) Spas sees ce ee ee 

Attidae (jumping spiders): 
Unidentified - 
Synemosyna formica__----.---- 
ZAG PUSSD es ee a eee 
Thiodina puerpera-..--.------- 
Dendryphantes capitatus__-__- 
Dendryphantes sp-_---.-.----_- 
Walarpalmartim.t heec (ys see oe 
Pellenes Spe es ss See ae ee 
Lyssomanes viridis____--__--_--- 


Order ACARINA (mites) 


Parasitidae (unidentified)_.....-__- 


C1ass Insecta (insects) 


Umidentihied adultss 22-22 seree se 


Wnidentified ergs. 245-2 ak a | 


Yellow- | Blue- 
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Red- | Phila- | War- W hite- 
eyed |delphia} bling | throated |headed| eyed | Hutton Bell 
653 84 356 160 329 229 77 | 63 
ln i 1 2 5 6:\. ere 2 
Le MES EIR ORD SESE 1 1 VOL enh e 
1 | 
Sela. Tle as tals. Seki ecladl 3g) See ee 
PUPEOERN CSR UCT Rin tae Cal ek cee MM AS es) 
Dey ye Rae oF (gic SE Ne | ae eae 
DUS LAN Shoe Oe ee. lew endl sine ie ie ae 2 
“es ons ae Lj gecseee | | a ene ee 
sia ect Ares yuh ola bs eet team 
| 
ja petra |i aera tg aa 2 ti (ere teal Ue HRA ey 
10 iT foe ap cea a 8 6 yl eee ee es 
| 1 
129 23 66 29 50 45 20 | 15 
Pause te |Roce Acag ee aNik ett | AO at [Eaeeieieee 1 
Del ag Fl a Bie oe eee | & |S ees ea ean 
[ReRO | RR oe ei ee 
Diener earl nike a oo 2 1| 5. | tourna 
rile eed ere LEaecse 1 1 | 5 | Ses Roo ees 
a USSSA as, cco i, ae es Ring 1 1 den ene 
i an see OY se Wa rie eee ae eT ee 
oe oR es 0 Ae eB Ly oe 1 (Sse ae 
! | 
ANDER URNS LEER 9 jl keer 12) eee 
Bie Pie geet 2) oes Pee pn eg Se die Ree ea eee Sarat eS STS 1 | 1 
Biche ON SSE cal Ree PIS TE RRS oe E ree Pees 
1 eee 0 Sea ee La ean eee Peme e aeer HN e 
a a Oe Lpiett as Lieto: ae ae eens 
oe | gi aah eC a 
LESLEY FESTA ae re eeaeee eet 
Bon ae 17 6 i ge eet 3 | 3 
Pegi 32 ee eee UA des hahaed Rakes) fee a 31 Ree tieee 8 (20ers 8 
‘ipl Seances 2 Hale ema jl ees pee Se 
ASD) ae VECTOR ESD Emad 18s Lae ts Map OPEL SS Se 0 1 {OR ORER eee: 
EGA P| ave bo [ao cal oy cae en UY eet 5 
ibaa ted 2 1 (EE SPE Se 
2 eS J———— — Sa ee Sol oe ee eee ee eee eae eee OB 
WEE Sess Eo ee eae | i Be Ova ee eee ee me | ia | eee 
he ema Vera SLT ais TUE PORTER, je ta Chl aa sates 
| | | 
| ig aes reese fsglllanasee Noe eee 2 | ceo 22 ee 
| 
| | 
Pyle Furi 2 | 1 | Di bes eek iy icy: Sree fie 
4 | i SAR lal (eee) Tae hee | 1 


1 The number of stomachs recorded here often exceeds the number used in tabulating food percentages 
as recorded in the text, because a portion of the stomachs examined did not contain sufficient food for the 


estimation of percentages but did yield data concerning food items. 


The food items of the black-whiskered 


vireo (4 stomachs) (see pp. 3-4) and of the gray vireo (2 stomachs) (see p. 27) have not been included in 


‘the tabulation. 
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TaBLe 2.—List of items of animal food identified in_stomachs of vireos and the 
number of stomachs in which found—Continued 


Kind of food 


Total number of stomachs exam- 
Th YEG Loe, 8 a as ER 2 OE 


CLASs Insecta (insects)—Contd. 
Order ODONATA 


(Winidembifie doe ie os eee ale 
Zygoptera (damsel flies) unidenti- 
AYSYO RL A ORD EC IE SE i ee 


Argia bipunctata_...-.-_-._----- 
INVES Sid payhe ees Oe cele Se UE A 
Anisoptera Raraeon fiies) unidenti- 
SUEY Lh ARE GE ALS LATOR aya 2 Pe a 


Order. EPHEMERIDA (May- 
flies) 


Bimidentigod: Vinten hs 
Unidentified eggs. 2-2 


Order PLECOPTERA (stone 
Ainidentifed eet ie ak ee 
Order ISOPTERA (white ants) 
mmidentificd. 260 4) 22 ct we eS 


Order ORTHOPTERA (grass- 
hoppers, etc.) 


Phasmidae (walking sticks): 
Unidentified adults___________- 
Unidentified eggs______.._-___- 
Diapheromera femorata____---- 
Diapheromera femorata (eggs) _- 

Acridiidae (Short-hornéd grass- 

hoppers): 
Wnidentified =e ey aii 
Tryxalinae, unidentified_______- 
Acridiinae, unidentified________ 
Melanoplus sp_________--______- 
Tettigidae (unidentified grouse 


LUCGY STEIN IRS) SP apoB NUSCES ac FOT 


ers): 
Unidentified adults___-________ 
Unidentified eggs_____________- 
Neoconocephalus sp______--_--- 
Gryllidae (crickets): 

Wnidentified {eis s ss aie 
Oeccanthus|sp sae eee 
Nemobius sp___-_-------...-_.- 


Order PALAEOPTERA (roaches) 


Blattidae (unidentified eggs) ______-_ 


Order DICTYOPTERA 
(mantids) ‘* 


MVTATIT CAC Rises eee Oa eRe UR 
Order CORRODENTIA (book 
lice) 

1} EASON CG Way AVA gel UN Sai See ve I 


Order NEUROPTERA (stone 
flies) 
enliG Heat mak WANE e ey Ee! 


Order HEMIPTERA (true bugs) 


Unidentified adults 
Winidentified eggs Veen es i 


653 


Scutelleridae (shield bugs): 
Dfiolcus chry8orrhoeus 
Eurygaster ilternatus__________ 

Cydnidae (negro bugs): 
Corimelaena sp 


Red- 
eyed 


Phila- 
delphia 


84 


War- 
bling 


356 


Yellow- | Blue- | White- 
throated |headed| eyed | Hutton) Bell 


160 329 229 77 63 
1 7 1 1 1 

BOLO ua 2 GB orn Eee 
PURE UAG ee eee mage Ji Nice 2) a ORR 
Malena Sil wis ene aM dial 

HE Ue er Te fae ae 

7d (en AORUIRNRY Wear set ace) 

MAGN Gt go Ly lis UOIND Hitt Cocoy PON ad ee 
Tr Saal a RIG REy gees A eal ie 

PACE OL Ae aa On NAR ON CRE 1 
GUD een A ERT ae HA He UU | 1 
SERIO ST BNI TER | Sy Di a en i SNe 5 ES Ac 
1 Gea each tela) haan 

1 

2 14 OF kcrenrtAtiys 16 
see 2 10 1 4 
ATIC ER AGO a Ee En Lena 
FO On MNS AT WV os. Pye 

CONE Ihe VORB Pied heey UN 


74 1 1 PAN i Diba STAN APTI SH) 
129 11 74 18 16 39 22 22 
SO AAS RSPR STR en a US fee ISS) A pea at ai AEB I Ae ie 
SANE UmineR ERE CA OM ROLE TE el suctastehaney 
REUSE Soi Pie OE eg tae a Nag Ba PHN hatte 1 Bis BE Pee UN At 
| | | | 
| | 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which fotnd—Continued 


Kind of food 


Total number of stomachs exam- 
ined 


CLaAss Insecta (insects)—Contd. 


Pentatomidae (stink-bugs): 
Unidentified 
Unidentified eggs__.._._._-___- 
Brochymena afiinis___.-._.__.- 
Brochymena arborea_---------- 
Brochymena ¢CarioSa_--_-------- 
Brochymena quadripustulata_- 
iBrochymena Sp. 2222s. eee es 
Peri alUs|Spere Soe BAC oes 
Mormidea lugens_____._-___-.- 
Euschistus tristigmus______.-_- 
DMSO MISTS OS 
@osmopeplaspe ess 222 
Mhyantacustatonee sn 
HRT AT GANS Diese ea Sale sa 
INiezarashilanisicl Maer an ia, 
INiezarasp2s4e222 ASIP Hie as apy Sha) 
SATUS AS eee ne ee ae aN 
Dendrocoris contaminatus_-___- 
Meadorus lateralis_____-__-_-__ 
Perillus bioculatus__..________- 


Rodisus placidus 222223 
OGISUSIS Pe ener eee te Te 
Coreidae (Squash bugs): 
Unidentificds ss 2) sie 
WGeptogclossusiSpesss oe ee eee 
Amasalanmigenay = 222 ee eke 
PAV ust OSWIUS He eee eee oe 
PAN GIUIS (Spee alee he NR as 
COnIZUSISD LA eo eas 
Leptocoris trivittatus__._..___- 
Lygaeidae (chinch bugs, etc.): 
Unidentified 
MWY SACUS DI CHUCISHa ee ea ee ee 
Belonochilus numenius--_.--_._- 
Ischnorrhynehus sp__-...----_- 
Oedancala dorsalis_......-.-.__ 
ISVROCOLIS|SPLL eet eee oles 
Phymatidae: 
Phymatafasciata so 22 22222222 
Phy tay spall ee ene 
Reduviidae (assassin bugs): 
Unidentified 
Unidentifiedieggs22 21222 se) 
Zelus exsanguis__..._..--.---._- 
PASTS) OF EU eae sie 
PACH OU AIST ep NE 2 LN EE a Rea pele 
SIMeay iad Gri aes ee et 
SIMGAKS Oe oleae aes Ey 
Nabidae (damsel bugs): 
Nabis sp 
Capsidae (plant bugs): 
Unidentified 
yeusipratensise2.2 of. se 
Cicadidae (cicadas): 
MWnidentifieds sik Sales eee 
FM DICEMIS Dae weet Bee 2 LENE 
(iCAd als psa ee Yew 
Platypedia putnami-___-_.______ 
Cercopidae (spittle insects): 
Unidentified 
Aphrophora parallela__....__._. 
Aphrophora quadrinotata____-_- 
Aphrophora sp 
Membracidae (tree hoppers): 
Wnidentined eee eee 
GOreSalSD Renee ee His ee 
Stictocephalaisp eee eee 
IAtCuTalisical vane. 25 ae ane 
Hhelammomay sp) seers wo oes oe eee 


ee eee 


Telamonanthe rileyi____.-_-._. | 


@yntolobus|spe se eee ee 


Vanduzea arcuata......-..---.. | 


IBAA bE) Shoe es Se 
Platycousuminaxe =e elles 


IPAbyCOUulsiS Date aoaen eee seeks | 


653 84 


Phiia- 
delphia 


Red- 
eyed 


War- 
bling 


wee we ne | ewe ee eee 


356 


ween 


ee ween 


a 


Yellow- | Blue- | White- 
throated | headed| eyed Hutton| Bell 
160 329 229 - U7 63 
26 . 45 36 7 12 
7 Ay (carat tig ee | (Na Ngee arn | N  s2 1 
a as SL ae ep | alee pee Qhiltezatarw ts 
fe ogee 1 Jalen) aye 
SAS aps SU 2A ea ad a 
1 2) 1 Lace Sra eal paler eae 
18 34 4 Dail aire Be Pe 
wooo Aelita al ae ples cas ee aire 1 
Ratan: i eg Tc 8 co. ce aoa ane ee 
11 13 16 2 3 
WE ot, Mea Nec aa a aK Misalney as 
age CA a Ue ee ae ca 1 Ao Mebane at Sei 
TRING Nae MGA et ete Nilo 10 Sy ylhewenbc ats ai] 
Lye ns ae 1 2 PAG eatsea ste Se 
peel peasy Wes pHi neem Ws AS ROC ONS HA LI SY 
4 12) SE ESS AE REE | ee 
Ee aa eal ana ie ee ee GE ere 
Pa OU yeg alas 2 1S Sees 
Wistar ee EGE Docs oe eee ea aa 
9 44 12 9 3 
1 | ne) 1 4S aula 
eae a a 5 |_cettdual bene re cane es 
gE oe itd ap '3 | LER ees 
2 1 DSR 3 2 ee 
Bae hea He Diss 2 | DE eae 
sg) eet kes 2) oe ea 1 
fekaa he ay Be 4 4 ) Day Wi ta Spee 
Wel so 3 RT eR | pee se 
A Has OL Me ee DiS Tk 
Hanae Sal pote 2: | i steal tea ay place ned 
3 2 7 1 5 
2 Reapers hi 11 |e ee A OS apa a ee 
se ew ewe wewn| ee wm ewmoen| eee ew wea an| ome wm eo eee ifs ee seit 
| 
inne ARC ENTS Par 1 
4 3 6 2 2 
ae ates 
Wes eer Weal ce Se een Vi gierns pulmo | eCnee secre 
i Uy (erties Weare aloe R ei | our She} 
ASR eee bes) (eee a i (EP Le evs Be 
ieee hae 2 |e ee 
i 
SUBS CMR T 1 {52 Saas eee 
14 41 40 12 12 
PAY eral paca Maren ap te ea) o'r 1 
aR eeGsar se ete! i re) Pees 
Ere Ol ic Rae a a 1 ie) Pak eC 
1 9 91 | ee aS AE 
Sete Ul eo 1 [2220 ele emer 
3 [seceun ce | Se ee ee 


Mylocentrus Teticwlatuss 04 ole Se ah a Ss es eel 5 ill Soe a } 2 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


Kind of food 


Total number of stomachs exam- 
ined 


CLASS Insecta (insects)—Contd. 


Cicadellidae (leaf hoppers): 
WMmidentificd see ae 
MaLOCeLUS|SPsae oes Soe ee es 
AUIACIZeS IEtOLatale sno eee 
FAUT A CIZESIS Pur natant NIV 5. 
Graphocephala coccinea.-_---.-- 
GiyONa SPs sees ake ees 
NETOpNHlOeA SPes sss see 
AERSSV OR We} Sak UL Ue Rasa hl Ag 
PATINYSAIMUSISP Ea wa eee 
IBHIEMSIUS!SPee fa eee es 
Thamnotettix sp__...--_-_-__-_- 

Delphacidae (unidentified) ___-.____ 

Psyllidae (unidentified jumping 

PIAMG ICE) ee ae a OUR MEAs A 

Aphididae (unidentified plant lice) - 

‘Coccidae (scale insects): 
Wnrdentified2 saws shone aus 
Lecanium caryae_____-.-...-..- 
Lecanium pruinosum___.___.-- 
Lecanium: corni_ 2222222222228 
Hulecanium spi2o2 22522-22202. 
Neolecanium sp....-..--.-.---- 
Kenmes kingii-a we) SUM aes 
lee ainaie \nlpGie ee er 
Toumeyella liriodendri__._____- 

gesaissetia olea@ee sae eee 


Order LEPIDOPTERA (butter- 
flies, moths, etc.) 


Unidentified adults__..__-__-_-.-__-- 
Unidentified pupae_____________--- 
. Unidentified caterpillars_._.._____- 
Mmidentificdegss si eas 
Papilionidae (swallow-tailed but- 
terflies) : 
Papilio troilus (caterpillar) ____- 
ro (brush-footed butter- 
es): 0 
Chorippe celtis (caterpillar) ____ 
Hesperiidae (skippers): 
Unidentified adults___________. 
Unidentified caterpillars. ______ 
Sphingidae (hawk moths): 
Unidentified caterpillars____.__ 
Ceratocampidae: 
Anisota sp. (caterpillars) -_-____ 
Arctiidae (tiger moths): 
Unidentified caterpillars. _.____ 
Noctuidae (cut worms): 
Unidentified caterpillars..____- 
Apatela sp. (caterpillars) -_.___- 
Acronycta afflicta (caterpillars). 
Neuronia sp. (caterpillars) __--- 
Notodontidae: 
Unidentified caterpillars -__-.___- 
Notodonta unicornis (caterpil- 
IP ELTS) ate eee BN a UT anus Sl 
Heterocampa sp. (caterpillars) - 
ane marthesia (caterpil- 
IES) Pes SnD EURO Sa ade sini hi 
Lasiocampidae (tent caterpillars): 
Malacosoma sp. (eggs) 
Geometridae (loopers): 
Unidentified caterpillars_.._..- 
Tineidae: 
Unidentified moth 


wee me em eweaene 


Red- 
eyed 


were e eee 


Unidentified pupa_-----.....-- 
Unidentified case bearers 
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Phila- | War- | Yellow- 
delphia} bling | throated 
84 356 160 
enamel Gs aaware i Pe A 
Pe UE SEA Pol WU Ra 3 
en ay erase 5 eA EY 
SSA GDA gl Bik «UNE 
Lee, Sao ea eee aes 
ere eo alls i et PA ea a 
6 18 9 
a a ls EL Re rd 1 
an Tena eS eS 1 
Pea tS eT RE iP 
spel eh ye a a ae de 1 
pea Ne DLS eae 1 
4 28 53 
2 19 
42 222 78 
1 a 3 
eure ici aeons 
ma Rs ech ed AE a AIM 1 
1 EPH tse Desi Wye ly Poa ek ac 
LL Ep A ie 
BD pes Se Sl ROA Ke 


Blue- | White- 

headed| eyed Hutton) Bell 
329 229 77 63 

Nas cit) ie bike 8A cee Pasa ae 

| 

3 TQS eas NU 2 Se 

Hy [ae a Yds A RHEL te De Ua 

1 GU a aN Nas IE 

?} 1 FLY ROB 

Eu leh | RL OR a | EA EP OS 1 
2 12 8 D 

med pie a he LES BASS Es de a 
SR |e nie mee IR a ee Na dea 

reins neh 1) | PRUE COs OM GeO ee 
Adis ch aie et ay Pag eI | Cane cute 
ei Abaya Ve gee lett rs AS 
10 AAU) nae 2 

Dest epeaRag Rca i i a IK 

IVI aes el SN aeiaceie isp tone 2 

se aida] | ted EERE OE 1 
SIVA SCD ET S/S) ss Sr eI ap nS 
UA ORE ian iS EM ai Ee 
Gy) 39 19 5 

3 PAT Maelo dal ps ed ds 

145 128 31 28 

16 24 3 7 
ae inkibie rae GLO 
0d aang iF | RATE RL 
Sposalivatie/ WO ec Ny AI eae a 1 
Seale Meat ILRI WEA TSE SSRIS UA i 
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TaBLe 2.—List of items of animal. food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


: Red- | Phila- | War- | Yellow- | Blue- | White- ; 
Kind of food eyed |delphia| bling | throated |headed| eyed ane Beli 
Total number of stomachs exam- 
TN eee eS gl ia De 653 84 356 160 329 | 229 77 | 63. 
C.LAss Insecta (insects)—Contd. 
Order COLEOPTERA (Beetles) 
Suborder CoLEOPTERA Genuina | | 
WO abus (erat OG awe Eo es ee 49 1 12 7 6 1 14 | 4 
Carabidae (ground beetles): | | | 
Umirdentined sae) Sse ies pS 1 Peo a, os Li | Vir We BBR pie, See 
Rterostichus|spwso = sen SS ae Ie aA PS aa be aces fee ec iet Sare fee ee 
| BaGyMUS SPs! S222 2 2 2 ae ee 3 Ses (a TAS a eR Poe oN ed ee eee aaa 
TUE POvIEY 0) che keys vse Md ASU Lees hou ial oy re) FR lc i Na eT gE a i a So (SD 9 pes oe Pa a 
i eblatvinidisee akc se) LO S| Aa lS If a tm |e eee eae Tis ag pee 
BLOB ASS Os 2a aD De a ee bio | Spee aie a ee i le ES eres nea 
Callida viridipennis___....____- DP | ete eye el ate 2m [ee keen eg a yer ciere Aah e ea ae ee = 
| Te BIE] OEY NO RVC) oY Ge Td SEAN Aa AY tsa cri | Fe a FSA ZN fee emia! Tt) eu Seis sy a ea a us 
Hydrophilidae (water beetles): | | 
| FEY GTEOGHUSIS Dae sees a nal vc Ve cull Megs Lc Veh om piel pee ener wl | gee eee | Ly [ eee [eae feces af 
HUA MORUSISP os) soe uu eee |e he a Dh ee ee el oe 8 2 |e le eR RD a 
Staphylinidae (rove beetles) : | 
omidentinicd =). 623 i Le Dp WA ee ape PRT aged |= LSS a Deets am 
2! 90U Oy atte] OPES) ope ste es Or ae ee A Ng ee ss | eat [ee ee ee bo Can a 
ZAC LE Gimp aa re RM ie eta | oto wale aya | Se | eee uae ee ek Se | 2 ee | posuere = 
(OVP SUL 8) LO tid a (Sf oy apa eres CY Oi Tying Ps Uy len arco Va Hi nea a Pn SIR YL? ole Party 8 
“ARSE GUS EW US Sp ees ea nae NN | SAY SP pl Hae ate Nias seg || A a | ¥ 
i} Phalacridae: 
Whraldentitied snes ae Me ee EN ee fia ae | ere lf alpmiaeasy! sd eel al ap 5 Lap aperture? gece ia 
| Phalacrus Poles = oso. ed De ee SS hE Fa a 
Coccinellidae (ladybirds): 
WUmidentitied sa Aue tian earn 19 2 4 3 4 3 
Amisosticta, strigatans: SoU ane | Mek ee ee Se est PN ha iar | es a op 
Megilla fuscilabris___._________- ey ne rae Os Dh, fs ee es SR ee =e 
Hippodamia ambigua_____-___-|____.___]____---- 1 a agieee Se ee Ie (EP aE ee Red ce A fess 
Hippodamia convergens_.____.-|__....--]--.----- Ui emt pee) Dis See 3) 1 
Hippodamia parenthesis _-_-_____ 1 Dy Ses a ee | okie ll aerate gees ie 
Hippodamia tredecimpunctata_ ey scene apne IAPs Si eM Poy bs les Ny se 
Fp podamilaisperssc tesa aN Se | Ne oe 1 rere Deeg K fal amas aaa (arte oer Sa ea 
Cycloneda munda_-__._._______- 4 1 3 Gi she ated eee a a 
Cocemellarabdominalish 2s Mea ee a Os aH ce STE SS i LD Le oe | 1 
Woceinellacalifonmieaweers nese eee ee | eee 78) Ka FS RA DA een 26 | 1 
Coceinellasiranciscana 242 25 be ati ta 1] Dea i ee A ee ee nena epee Se 
Coccinella novemnotata-_______- Cdl ea aS) Fa ai TD | ics Soest es oe 
Coccinella transversoguttata___ Pd Daas setae tal Me ee eee Momence iss yA eS on S90 See hs 
Coccinella trifasciata___________ 2 1 ie ipperaeh ene bee Doel tas OL 
Coccinella trifasciata juliana___|.._.____]_.____-- S| eae Seve a pager Sac Deere ke 
Coccinellalsp wes 2a er vate Dee aie 1 Ua) a ES ae Sees Sree RVR S ES Hee a Srey 
Adalia annectans _____._______- TG ee eal etree | det omnh coe pe ras | rennet (etter Lele nray re’ ae 
Adalia bipunctata 20225222 25 5 AP Sew et 6 7 iW! A 
A@alianirigid gan. eee 2 2 Gy Seer ae ek 5 Uy Paar on PR Ah 1 
BACLT EARS Jo esa le site SI en ty cea epee ines W]e ec ea ceed 
Anisocalvia quattuordecim- 
SUG CaAlassa was ene eee C oh Geena eae eters) pemima amin | puaHree RD CIE 2 hes ae 
Harmonia duodecimmaculata__|.______- |eseee ver cerca eet tans | Stan oe 2 oie B ipiee een es FY Mapa ge) es OA 
ELarmoniaypletases= = - 22 ea P| eee CU (eh Sie ipa es | Ee ee epee tee 3 Wages ase a3 
INeomiysia pullata_-- 22-28 Sal Goa aE 3S 1G eee Oe 7 Fal ha led el | Comer og hs ETS 
Anatis quindecimpunctata__-___ 21 1 6 | 1 39 | Ib chy Reel an eee 
Anatis quindecimpunctata | 
TNR SD Teen cat og Cone ee De Lees AD | See eS he rae waves ce ye teas 
Psyllobora vigintimaculata_____!_______- 2 As eee eee 1 Al) pe cr teres teen ae 
Chilocorus bivulnerus_________- 1 es eS ee eae [oes gee oe a epee Ayla s sites ral gen als 
Axion tripustulatum__________- Git] [seer 1 ee 2 5 Be ee see (Ses 28S 
Brachyacantha ursina_________- 1 DA ee a ie Sas era | ere a by ey co | ee eis gt | ea rel 
BTEC YA CAM ULTANS Ye area ae Se Nr a) A ee SE UN cee i oy aetna iy | ev es 2 
PLY DELASDIS!Slgnata lees ee ee ee eee Be || ah ens oe gn Peper niga eye | 
Hyperaspis signata binotata____ DU AE, (eee eee ae Red eed eared WY TS Lose epee 
IERVIDEraSDIS|SDeeis Ane eC eee L jesoseeeclegeb ceil ale silo Lee eal ee ere 
SevmMMuUsicollaniss 2) saeere 2s snes 1 Pp) |e ae el eee ee Pee See eel acer ty | CSc ee veo 
SCYMIMUS HASmMOrnnouUss= ene oe ee ee dy Pi ieee eater. d Meee 2 n Wy Pes oe [eto es 
SGMITIMUIS SI). sha aoe ees Oe cok Sates | I Se HIE ele Te etal cee 1 Weer sere eee 
Colydiidae: 
FASCONOLUS | COMPlEXe yee OR Nee | We a eee aie dhe forse UR ne gua dit exp hates 
Histeridae (shining carrion beetles): | 
Wmiderbinieds 2. ee 1 plac ee Va UPR y stot tal ad oes er i ee igh pepo ae 
Wmidentined)(larve)e2 2252. feo {Ee be Tak | 1) (eee ena Pare meen pay eS 
Hastemperplexus= 2.222225. 2222 My Yea Ss ed a et See PN by 
Temnochilidae: | | 
Tenebrioides'sp. (larva)... ----}-2.-2=22 ee ite SOAS [seme geo rene teeta ai 


FOOD HABITS OF THE VIREOS 33 


TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


: Red- | Phila- | War- | Yellow- | Blue- | White- 
Kind of food eyed | delphia} bling | throated |headed| eyed ao eel 
Total number of stomachs exam- 
iif (3X0 | Se ee Or aoe ee Ea 653 84 356 160 329 229 77 63 
C1Ass Insecta (insects)—Contd. |~ 
Elateridae (click beetles): 
inidentified s.50 =e eee 68 6 19 11 32 GUS aes 6 
1) CLEOM ETO USha Tra OCI CORT S es |e yee ee el ey S| |e i Fa rar ir HT NS 
PEYVDGO TH TTA GE TIS ee eect gear tole tithes Nenelra Uo ALLOA can Usa] ALT pe Nea ON ee Ay) esa ele nS gs ag 
Elater nigricollis._____________- Da Rees Se aa (calese a tT ek [a th ae eC Pi ae api P-L IO 
ELA TOL Spe aiees eee aes a Tr UAL SMS aD et it FTG) pe ee oS eae ape VANDI, Wasa eA 2 oa 
WD) rAStenlUS SPs see ee TU ea Ra | INP MEMES Lone RC ) Ue Se WT WOT 2 A 
Agriotes ferrugineipennis_-_-_____ COD aR AALS FSR aN A a IE EPS MMA ge MINN ale Se 
Agriotes oblongicollis__._______- 6 Ue pba TS Ve Ree a De a PEIN aid SN SIMS LE | SL 
PNOTIOUES SUA Sars ne eee toe eee as | EOS bode Ue EAE [ee ao 1 Us een Va PWN EN PHOT NTRS UPN Del 
PANE TIO CES) SPO are aes Sie eral lohan AME WME AL 8 (eet aiaeae aan: iy apie any Ve en WRI Sa cUdTobls 
Melanotus americanus_-_____--_- OY ps aR Ie ACA AD a an Ba alga a eee ren ecegeoeren et Sd Sp 
Melanotus communis--_-_-_-____- PASAT HARES) TINS ia 2 SNe a WOR AR VP PB PND Seb ek 
NielanobusiSpe see ee STG ee eee eg ea Ea IR 8 NCIS a i Pe coer 2 Pal a aE 
Limonius basilaris______..--__- Diy Re viconer stn (anne Ee ah, |Meat Gira iteamney Vaal ped Wut 
Limonius crotchii__________-__- A: Vee iis AIST Si ELEN GOTT Ae | QRS Tea A HAMS i i SO 
BATMTO MIS OI SC US sas eeepc een as as a Wil A gee ee Okeo u Tial es AD | Se Sa ea 
Limonius quercinus_-__-_------ LG | A aaa RE [pete ee eS OSS adalat ee 
PATMONIUS SPs oe ole 3 3 1 5 2 Gy |B ee ee 
Athous brightwelli____________- IU, a ae | eg I A AMR Ye eH i Non IE GE SG go 
Corymbites aethiops___-_______- ul | ec aapaee PUNE pes Alay BEEN | SUSAR A LE I il gs ct IID ER ee 
Wonymbitesvnamaty sen scr ee wee ere lal a eed ge es elu ies let DT aie a gt aL Uli De 
Corymbites hieroglyphicus_-___-_ Bn Piney Cane eels Nae 1 Di) ak eal a Mnnaplen sb Albay ACL 
WOEMMDILESOLO DOLE ne selena nyu all een ea peke cae del ead cd Sie al Ti li ace tak ie tell. ley fell Peace 
Woryamibitesmesplen Gens s salsa ale SL apie We ea ieee os 2 Rae Vee a Up 
Corymbites spinosus____._____- URS 2s i a a SU a Lal SA De IVS NES Oh 
Corymbites tarsalis____________ Pi |e RRNA, BARE SD eS AUST a aa ag 
Worry Ube s orem Ul eat TTS eee ease aE I ees ead De eas lee ol ee ln LI 
Wonymibitesispa sea oe ALI sx SL TSH Pe Du MN TG Aes aL ah OE PN a Fy WE 
mee tlemicrepldius decoloratse swe) ssa yak ee Oa Ea ee a are a nN sd 
Buprestidae (metallic wood borers): 
(midentitiedis ines Tey era ace aes ees 1 4 | ee 1 1 
DICER CRISP Ley es ee Se ET SD Ba at USO TU IR Re Sg PM ILE gt TT i Ng ry [LR ep aa 
TACKLE NE COMLE I ie te mele ates Luuine MRC eLs Nid s DOM diene eam aaadany Llama TDs Be gt ERO 
Cinyragraciliness 2) ees Aa AAs VE | AOA AA) UN a Eg NE PS) ea 
Melanophila drummondi---__-_.- ES | te ee AL GB NN rahe MINES EGRET AUTON AT Opa ALN MSMR Pe Cl 
VTS TAI OP }AI aes fo weet ale a | aes TF | TSN io eA SUG fea aoc) ey ene te Mio te ss 
Anthaxia quercata.___.__.._._- Pi | SIS SS Ll ad CA AL Se La a [cts AC eer SU ka 
AN galis ON aN Sy ayia Sra Ae ta) a ne Mi ee an VER IT) PRE P| ST A Ng BONS ag) NR NO 2 
Whrysobothrisrehryseol aye wan eel a a ee aa Fe en etl ID IE nh t/ ee 
Chrysobothris femorata_-_-__-- D2 AES ANY 1 i VR te ioe cL Pee MT I 5 ILS 
WHEVSODOLMEIS) SIs sete ee ey a eS 1 4 2 a ese el SR Mi 
Acinceodera tubulus___________ ALE ihe Pee ULNA ag UI ees COE SA UA dca Ook ll Bape DR 
AEE ONTOS CTSA BUSY I Es a lS STi RUNING de a UV flare muah sch i A ee 
PNOTILIS DOME Ge eee ones Us| NE PSG | Nae UME 1 NS GEN UU a FOUR NL NS AMON ale 
AN GHANG TAS) SB GY CLO) WUKSY A As OIA SIE Lr a CA [A SAY a ok VR y  eneara Bva T a CLG 
PRP TUS SP eck eed es le ah DAG Ee eee 15 1 5 4 1 U 
Brack yS acrosae. sus eta yee ew TA gS a) ee Ng SE WAR Se ST SAG Le LH ee Mn A ee Ie 
STACI S:Sueeer ue Ce ee  e TU) a ec SS SEP 2 pt PR Pe SSRN ev ican eT cease 
‘Telephoridae (fireflies): 
CO YADA Sora ea LAUT S nad aT UTN eh UT Spee ea em | cag [ee eae eda eee a LUA Pee SO Tice es 
Chauliognathus sp____________- SUE | Ae a | Re al dG VOD US es RO EMR EAN Hae ney aes 
Telephorus scitulus .-....-..-__|.-----_- Le PE a, HT IT ee | Tc ean rem TS MU 
RSLS DIN OTTIS IS po es ea tame ce [are Me cea We ADE ee CURE CCS SU liga ON aS ae aU | ae 
Malachiidae: 
Malachius spinipennis.________|________]______.- OE ee Sa a NC SS al AB Pp (es 
ANTLHEN NOIR SY ORE ERE SSS ee a EIN | it ae Pp A YT LF EN ei od 
Cleridae (checkered beetles): 
Cymatoderaoylpennispecspsy | oes eon La eee a nl Sas tou aio woul Walle Baia atte ete oe 
DY OKES TEMES HUT CEU Sa eee ames tec om ae on cred UTC nie ee Te Pa Be eo DT fecete pe Aye pees Ue 2 
Enoclerus ichneumoneus (lar- ; 

TIE IC AU ea eh VT EIN Ney USNR UR ARR ea Ui) een iI a | PL ton (Peay ie ee Na p 
Oe EMIS MMA US «eet ta ena unl avo erate MVM N CU UV pe uP ee Dy lta copes bees To 
Placopterus thoracicus--_-_____- Dee AU CNY CAI Oe Rape ILS Le ad lea aoa eae (pepe Sr Ge 
Tay ITO CET AALS COL Gey ea eee neta ities i tery aN OME A Lg EL a MANTLES ce LOCO SP WA ec a eye ee tly 1 
Hydnocera pallipennis---_____- 23 JN al 17 RRA TSI ae PRS WY ALIVE La | ls a 
Hydnocera unifasciata_________ Stl PS Sa AES AN io a ee PE Ls NE TN A Ets UU 
Hydnocera verticalis____._____- I eae IE kT ee a Nea na Melosh aby el pioa ee 
Phyllobaenus dislocatus___-___-_ Se ees eta | IP a URLS ye [Rylan ya WP Me ela 
OEuWopleura texan ape eo ee |e eal ee TAU Be aes Ds LAP PMN SE SRC ON SA 

Ptinidae: 
BDAC HISHLE GUIS essen omen Drs cialla manly BD cesT ld neal dela eae as Cade lw ah a bar 
EFUITS AC GUES POULIN CEU Al eve L IS eae a | ea nal ee eal el IE A ane ena Ren Ne PSO EEe ia OG 
EPA CLISACAULCOLAa see aye eee ee rasan es MON Mabie Gay a(n bine SN HC ian ts DN ea 
SET OT AAU [yee eee eee gM ae en Pee tonne, Wonton ee VaR UNM oe RS NCE Seu me 1 
CEC GEIS Sh RP sg A ee 1 8A CTE Vi Slee Coe fe AT pe py USs SEO LN ial 
PAUIMIATT SOUT COLTS eee eae es ae |e een eeu Ua eat ae Pa |S a EE ak Cl aplasia 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


. Red- | Phila- | War- | Yellow- | Blue- | White- ; 
Hedobiogd eyed |delphia| bling | throated |headed| eyed | Hutton) Bell 
Total number of stomachs exam- 
He AU NCTE SN Ma ea 653 g4| 356 160| 329] 229 77 | 63 
CLAss Insecta (insects)—Contd. 
Bostrychidae: 
OV CEOs ee GUTS) see ah ee Yh el | Ne eR rel ons ad Elle RA a Mil een bo i 
Amiphicerus | bicand atusee 222s ee ee 1 1 Paes eae aie eee 
Lucanidae (stag beetles): 
Platycerus quercus_______-_-_-- Be ae tol 2 eyes TA) eee eee nae 
Scarabaeidae (dung beetles and 
leaf chafers): : 
Unidentifiedes:<.2- 0 kee see. 21 3 7 7 2d 3 Det emee 
Ataenius cognatus______________ TDs Sh ne pees pe RR el eh aT se NE 
Aphodius femoralisa2 = 2 Tae PANN ecieeeepop eres ULE ee Dic A eel | a ea 
Aphodius fimetarius____._____- 1 1 2 i $5 | aeeae etre ES Ne a aca Sy iu 
Aphodius granarius_-___________ Ed) eet ok ee 1 1 1 DEST apr oR ee 
Aphodius inquinatus_______..__|-.------ 7p es CRS |, Copa 4 Pa er kab AL oS = 
Aphodiusslividus. 22) ie are A Pek NN a a ee oe | eh pe | Rafe ore 
Aphodius wolcottiss es eee IL | AS eae eal erage Ee rr B OL I fs 
ADNOGIUSISD S224 sek Eee ee HES PERE eee 1 I] = 2:2 cae eae See (eieee ee at 
Hoplia trifasciata__...._______-- yn eee eee 2 DI ire NS Ge te a 
EVO Dia Spee saa ao ae 1 fe eA ea 8 2 Bp eae eee ty EY eS 
Pichelonyx-bachii-2 ee ee 1 | fa pes Gos Eee DD AMR NBS | eel 
Dichelon yx crotehiila ees | eae ee Be Mae il | ale MGR ES | CR Oe SEMEL: 
Dichelonyx elongata_.__-__.--- 10 | Ty liste eee ie eee Pee MUR eee be ate 
Dichelonyx fuscula________.-._- Th fee Sl a eG oe AE ENA ae eae AL 
Dichelonyx subvittata___._.-._|-.--__-- pia enter Ws | Pauls etek ME ep aire ee oe) (eI Sea aS A A N Ha 
DichelonyxSps oes) oe ee 25 1 | ees ee Oe Pete Sur EEN Res Shay SSR Be 
Sericaisericeas: 2226. is} [ees UN ae pee ere dade, Cates kT) SIRS es 
erica Spent ewes. Lara ae Tre | elie a san a fuse hl i Ee a 
Puy op lager Spas sec Rey Bae ae SE ge al ie | ok Bo ac | MAL | eee esas 
Anomala binotatas.--2- es 7A get ea Te fo aloe es Sa ee | el ba 
Anomala lucicola______._.___-_- >i et esi A ea | eC TL EERE SE wd RSE ra 
BAST OTA AYO DH Vala ee ee ES ee Ul |e hoa [Oe ya € a ence age UA AM ad ey PL A Ua a a tc 
Amommala Spee ls ele MNT po Paseiarepeee met esa tay || te ee eRe a I | alten CREA | eve a 
Gnorimus maculosus_______-_-- SD eae esas a els LIS hk | Saeko aS SE ete uh 
SDRIGHIUS Sp awe hed eAUS Ga reu a dies eae eee ler eee eee bated IL Ra 
Wale usisquami gens: 2 oun iede ese elie ee Ns oe se ees ee [rhe ek hE 
Cerambycidae (long-horned wood 
borers): 
Winidentified yee ssa we 22 3 8 19 28 6 6 
Phymatodes amoenus_-_-______-- Deere so oo PU a ee a a 2 lh eee ae 
Physoecnemum brevilineum --_-_- Tete e te tes Wecc eRe UA ap eae ta PES Se ee I 
Elaphidion villosum__-_______-- a] aes 2 RV hs aie Dee AS AR ig 
APIO Dee ee Ee Re 2 es I ee ee | I 
Miolorchusybimaculatus# 2 eos eee ee ee ee ae 1 its | SRR ins |e Sr ae 
Miolorchusisp sti). 2A aga al en Es | ae cet pe ee i ek eT ee OE 
Pxeylotrechusieolomusy: 2 esCLe se [cakes cen ee ee Eas ea eR ioe Se on a a pg eae iL EN eS a 
XCVOtTECHUS Spee sass lee Da EA ap aac bowie | ae A a eee es 
NieoclybusreryGhro cep bral sie 09 |S eg | eae eS a | el Slee) UL [ceo eR cae a 
INieochytusispies sae eae Bs a me soars aera koa al WS aie eee eae ERG kee 
Clytanthus ruricola___-_______- 1 Ea ies oer es | ea ees (en NO nn ee WR erie er mane se. le Ch 2s 
CNG CUS EIT AT UTD T CONT SUE EN oT EUR Ue ake Ul Nae ak SL UN ae 2) eaeitt sll ane 1d (ected tS Sac uy 
COREA DISSES) o Yeo ia eM og Pal eg ce (al P| are Tete Seren DF Ae A A peel ee Me 
Cyrtophorus verrucosus__-_____- NUEG| a) iS a Aaa Cer eta BO al gee | Ws bch | [OEE EARS Oe fh 
Huderces pini!s.. 2 ae a Uy ee ae go (peg | [RU er Pe cc cee Pil ETH SR ANG eB 
FEI GETCES!S Pia ie an ARUN IE ace Na eaten Ae IE ay ieee Le Di Eee (SUE PS Bs a 
Centroderaipictas aes 1 Ras oe KU as deta a eee cL ec [ies a SE ph Ee fe 
Acmaeops directa_____.______-- eR RL SN ee Se eM hee nS Di) LSE Ree SR NE ee = 
Gaurotes cyanipennis-_________- Dee oat ese cece eek one a eS ee a = 
ANGAW A aay OV WU ET eh she (0 Utena ened UN ITs CST a Ss oe Vie a Peas AA Ee 
Anthophilaxispe 22s. l) see ne saul Nal Eee eee ese ae eee cere nad) IS ae arr Ses i IE |e ek. 
PV DOGETUS-SD 485 2.) 2d 2 eke iy Mae i Ll ROA al ia ET iL | SESE I ae al er 3 
Sp Haram parigued Vy ea ey ea eel AG) epee me ye kee VANE M es DEN WARS E me's 2 
eptiuna, nitense ae ears es 7 ee SS are ne [se eee 2 Perea eens ene eet jaa fe iad cee Ta i 
eptura scripta, See 1 Yah eo ed Nae | NOOO Se Ap eee | Ae 3 oy 2 RSCIRSE RY tate CSTE ee gh 
Leptura sphaericollis___________ i (ges Sa gare cg ape by ce ee ny eee ASN bes 28 ees ag ea eS 
epturaivagans 9.222 es BL Wee pia Se El a ol ale Sek ll A eae Seiad BO 2 PE eeaR 
Meprimnavaittatas oes ees. sn eee iE Eee aes To folk sen oe] ee et Re eee als 
SD GUE Spe ee eR eT cal ae iat eee 1 Gk SaaS Ne 18) Ee teas |b FEVER ART re de a 
MpoOchusifascia huis wes ye Ne a Rec EU ie | a A tae oe | a LR Ae Sees 
IPSenocerus:supernotatusae 9 20s|E es eee 1G pas io Sees 1 opt esas see eA Ee ln a 
Leptostylus aculiferus_________- tA) BU Ee al Pe a eee ees © 1 a UM pam cd pane Gal tL CP ee 
WODUOSHYLUS|S Dean as sae 8 EET Nee een | esa 1 1 Vo see 
Liopus adspersus______....-.--- VT leGeeeteclicuesweclbet es poe eee ep eee get ral Le eine 
MB VOTIUISAeUlip Ty ees se ae a LS ae A a ee | ol ee | Doi SOs Seeker 
MAO pUSMASCICUlanis.) 28.22 SNe TA Se ee es Se ee ae yO aa eng a Re Ca 
THODUS SPE se ae 8 dO 1 Pee tee 1 3 1 2, BE TEAL a9 eel 
WEMUUNPESIGUICNC! {0/500 Sue. = ee a eS a ee a Mit becca (6 ated | PARNER So 
ED LUT LES SHOT GUIS ee dt I esl he a eS Ee nO epraen oeY ee eee 3p Se Wer 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


| 
: Red- | Phila- | War- 
Kind of food eyed | delphia| bling 
Total number of stomachs exam- 
TE CCYG | ER 1 Sein BPs 653 84 356 
| 
CLASS Insecta (insects)—Contd. 
| Cerambycidae—Continued. | 
Hyperplatys maculata__._----- he ee 1 
EV PCEDIAGVSISD eee oes oe cee he oe el 1 1 | 
OSGnOCheLuSicrimitys= =a as yan eres an ere aoe ee 
iWeynus | GasyceruS = -2 2-2) == A) eal ia brake es 
SHOT Oy ONY TU Ba Ra lh 8 ee ee 1 
Saperda lateralis...........-_-- HA | Se a | Kies i 
Saperda tridentata__......-___- DY | LS | ete 
SADChO AS Dee nse as er Sea a Dp | |E Senne aane | Le ses 
Mecasinormatae. 2-5 eee Bh [ape ad iy ea 
Chrysomelidae (leaf beetles): 
Unidentified adults_._._____-__ 30 5 25 
inidentinedhanvicie es. 0e ovo ke Sey ier eae ene | eae 
FD) OTIC Ets 2O CUT DIT ee se ea es ee lea ee ee ee 
ID OW ACIAIS Pee a were es 115 | Tie | eee 
Orsodacna atlas == ee ae 3 3 6 
Zeugophnorarscutellaris.2—.-- 22 |e ee a ee 1 
SyHCLAICATIM Ap de oe ne. ae marr sa ei ee 1 
Syneta ferruginea_-_______.__-_- 22 10 2 
SIA BYE TU CY 0) Se ES et SS Ne ee | ee 1 
Saxinis omogera_____.-_______-- DE ISO aE || eee ae 
Chiamyvsiplicatas. oe se aE ae re a ea ee 
IBASSATCHSISCLIATNS@e ch snes wel bere abe se ee se 
Cryptocephalusieastaneus:— 2 s)-2 22 sie eee Se 
Cryptocephalus guttulus_____-_- IY | |RSS ie at a 
Cryptocephalus mutabilis______ Les |e Se ee ae 
Cryptocephalus quadriguttatus |.-_.____]__.___=- 1 
Cryptocephalus quadrinotatus - gS ES poe a Gs See 
Cryptocephalus sp__...__------ TRIES [aes Drs 
Pachybrachys abdominalis__-_-- HN | ee 1 
Pachybrachys atomarius_______|.-______ 1 2 
ACTLV DLA CHY SEV] GU AGS en aee | eens eee 1 
Pachybrachysisp2..- 65-2 SHE wee 3 
Myochrous denticollis________-- 11s] Ge eam gr | rg Sa 
Giivintoscelisibarbatarates == ons oe ete ow ral eae oe 
Glyptoscelis pubescens________- 7, Sa Sea | ean ae 
Giyptoscelis sp ye fe SE | SS 
Typophorus canellus________--_- 10 6 2 
ayIMNeS, PIEIPES 22. 2s ee |S RA || eR SS 
RVATIMES ER COLOI Sas eee see fle ele eae Stl Ne Ce eS 
AISVANMESISD sss 0e ses Se | a ees a 1 
Xanthonia decemnotata______-- 8 8 5 
PATRIA S Peete ee lee ee UP ALS peste 
Colaspissorunned—- eee SDP eee tee) Sk Te 
WOES DISH AV OS Abe ese tee eee a A EEO ee 
CGlASPISISD se ase as nee Pale a eke t Re aan 
Nodonota puncticollis__________ Co) ee Se ete 
INOdonotatristise eee oe 4 U1 eer = 
INOGdOnOta Spa wees tees i Ses ee 1 
Chrysodina globosa_________-_- ay (See A 1 
Gastroidea dissimiliss- eres ial ee 1 
CaS ET OIG CAlS pee ane etal te tee (ease eae 6 
Hn zAnterruptas ss kee Me TE al aes a 
ina lap poniGaas sf ees jbl See 2 
WinaSChipbass- eae wee ALG | ae ee 5 
INAS Pree ai soe DS ACoA TD SOR 1 
Ceratoma trifurcata _..__.______ TL AES a Oe ca ee ee 
(aleriecellaispewe en onan eRe SSI a La a) 2 
MIiGHOXI aI CONSPUtas senate Lome l ay e IE  es [Sepa eete 
Diabrotica duodecimpunctata__ 8 1 1 
Diabrotica vittata_..._.-_.____- 6 gece 
Diabrotica: spss ST | Tages ees te 2 
LEGA Ora ra EE VR Sa eee een 1 1 
Oedionychis limbalis___________ | cg Sea Sreie Frealnea 1 
Oedionychis sexmaculatus---___ [pce eA Pee eer ll Re ee 
Oedionychis suturalis__________ |Bezee Scie a UE eee dai wee oseee 
Wetionvelns sy. 20 350. 2) be Wie ee ea ge See EO ULe 
Disonycha pennsylvanica-_-_.-_- ES ASCs LS AG 1 
Disonycha triangularis________- eg [Seis a 
PSOMY CHAS PE see ese iea|le ie nD OIE ne eT ESR 8 
Phyilotreta pictal...—2+-—2_2_ 22 ite ees See TT ae 
Ealtica chalybea__.— 2-72-2226" 2 1) OE a 
alpiemionitast. fo oo) es 11) eae Mis 1 
Haliiedispsnsl ali eer oy 6 Ph KA Ie aS 
haetocnema Sp...-.5-------2-|--2o--2_ yh [Eee a 


Yellow- 
throated 


160 


Blue- 
headed 


W hite- 


eyed Hutton) 


Bell 


229 77 | 63 


=e ------ | - - - - - - = - | ee ee 


a-<-------!/--------|-------- 
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TaBLE 2.—List of items of animal food identified in stomachs of vireos and the h 


number of stomachs in which found—Continued 


Red- 


Kind of food eyed 


Total number of stomachs exam- 
ined 


CLAss Insecta (insects)—Contd. 


Chrysomelidae—Continued. 
’ Crepidodera helxines 
Epitrix parvula 
Systena bitaeniata 
Systena marginata 
Systena s 
Dibolia borealis 
Chalepus dorsalis 
Chalepus nervosa 
Chalepus rubra 
Stenispa metallica 
Coptocycla bicolor 
Coptocycla sp 
Bruchidae (bean weevils): 
Spermophagus robiniae 
Bruchus cruentatus 
Bruchus prosopis 
Tenebrionidae (darkling beetles): 
Unidentified 
Haplandrus ater 
Blapstinus metallicus 
Blapstinus sp 
Hypophloeus sp___-_--------_- 
Helops aereus +2 222222. 2 eo -|e ee ea 
Helops micans 
Helops sp 
Strongylium crenatum 
Cistelidae: 
Hymenorus sp 
Cistela brevis 
Isomira sericea 
Isomira texana 
Isomira sp 
Melandryidae: 
Unidentified 
Synchroa punctata 
Maroiadulminans. 2.2 2 2s. 
HUStrOphus:Spis=- ees es 
Mycterus scaber 
Oedemeridae (unidentified) ________|________ 
Cephaloidae: 
Cephaloon lepturides 
Mordellidae: | | 
Winidentbifiedeeed = Pes cee eed awe | 
Mordella octopunctata 
Mordella sp 
Anthicidae (flower beetles): 
Wmidentifieds S22 7a. eee eS } 
Eurygenius sp 
Stereopalpus sp___-___________- 
Macratria confusa 
Notoxus monodon 
Notoxus sp 
Pyrochroidae: 
Dendroides s 
Meloidae (blister beetles): 
Pomphopoea aenea 
Pomphopoea sp 
Rhipiphoridae: 
Rhipiphorus pectinatus 


—- 2-2-2 --------) 


Suborder RHYNCHOPHORA (weevils) 


Unidentified 
Anthribidae (fungus weevils): 
PSchnocerus Spe == s24c---2222-55 


| 
Phila- 


War- 
delphia} bling 


Yellow- 


throated | headed 


White- | 
eyed 


Blue- 


os 


—-—----—--] 


Ss | 
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Hutton! Bell 


Ss ee 


Anthribus cornutus 
Brachytarsus sp 
Araeocerus fascicularis | 
Curculionidae (curculios): | | 


Unidentified _____ see 2 2 ee 
Rhinomacer sp 
Auletes sp 
Eugnamptus collaris 
Eugnamptus sp 
Mbhynehites bicolor. =. 322205222 t|C A ee | 
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TABLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


“hoe Red- | Phila- | War- | Yellow- | Blue- | White- 
Kind of food eyed |delphia] bling | throated |headed| eyed |Hu¥tton| Bell 
| 
Total number of stomachs exam- 
TATE GLesaeuee OIA Nia CO eh pao EE La 653 84 356 160 329 229 77 63 
CLASs Insecta (insects)—Contd. 
Curculionidae—Continued. 
PASC EOLA TSENG lies ne ee ee Oe ete SE | | Se 2 [So oh aa Silat 
INTE GASY OVO Gh VOWS HELD EWE BES fy iach 2 DTG a ay a ay | a a 1 Bre Ra eA 
JNTHEGM IY] OVD USS OUI ER TY GY SKS RSL IA au ST a SU Ua AT RL PAN ISDE SERN a at 
JXjonioray Call ove COM esses Se ae Ne Ag fea aa SR Wop NE RRR PAs al eR Hae 
PACD TOTNES To aerate eta eae eee SM RYE | SCV EN aU SANS Ae WE HL 1 1 1 
Ithycerus noveboracensis-----.- DU ae ona a AA a aA |--------|--------|-------- 
LAAWACIS TIC IDRE ue Ue Se i ss SLE ALO So A Pemes tel e aeeey se Ue ee 
Otiorhynchini eee ee 1 2 4 2 8 | 2 4 2 
@OlGQCETUSISD ee eae ae nen en ene See ween eek ees eee ee oe en cine oi | Agee eee ses 
Geodercesispi hte ane Teens TD rete ae NN aes SH Yee Se a ee eel eee 
1 EAC) DEY ABI) CPS Ye SYS Bo AE ec ASA a A ea LE UC a I A De ett reo Ma a ae 
Tanymecus confertus.___-_---- PAiit sis psreahie ind Di si STA eS A RT Oy SEN ALTA a [aac lap Re 
Pandeleteius hilaris__...______- 2 i1HY | esas aoa i et ees eS NU ae a re se 
ISSiEKO ONSEN LUIS BVO GOR ee a a ee BAB Uae cas Sa aL Ya AC OY BR a Pc rte 
TE ATACO TIL OLULS Spo eae ae Ed OT i a BB AD RST SN NS De SUN aE OE SUA | SA cea I 
Aphrastus taeniatus___-_---__- A A SIS NE Sa SOUT SER te AE Bisley OR 
ROWWGTUISUS SMe ee eee se ee BL Sel Sg 29 TASS SEA Sask CER as ys Me et VN 
Seythropusiclegansiss 2 ase see tie keene id ee LP he ee Fetes ee Dagpeeue ee 
DESIG T AL OCS iO UL CHC reper e a A IE Pe ONG |p aya URS RP lise SCO RNA AON ig pe ee ask es 
Sitona hispidula_._------------- 1 2 1 Sie REN Pap eet pts en ON edie ee 
PSV ULGCOWONEY (SG Oy ES iS LS | Ra at a Fes 1 3 6 ag gee eeeael 
Hypera punctata___---___---_-- aE pa PS ea a ii Na | is PS a tp pens re? A Pe N23 
Phytonomus nigrirostris_--_-_.-- 1 fs epee cies se 5 eg a eae ee aN 
Ved avyiq cova oy aa HAS) {oy oy hcl ee sto a ee 2 | so eines | ab a a eres pe 
ELEY ICKO CES; SOM UTS! ene ek De ats el) LE Ns Naa US WG Se SAN py eae 
eye) Oa UG a sis 5 a ST aa ee | RG SD arn NC I A 1 
aD OGY COMMUS |S Oren es Ue il 1 2 1 |e ee Ns NEA eye ys Es aia ie 
IPOS TIVOLI! COTS UI CUES aes a ee | a aE TAN Da RN NE ISON 0 NR pg De 1 
OTA Geo lala urs parm gypsies EEN ew a Dea BL) ely eles 
Magdalis armicollis__.____.___- a ea peg apa 2s a dee ee A A A PU ag 38 EO 
SVU LTT SIS foes te ean ais ru se eA Nace Aa UR ANN Tl A See TNE EV 1 [epee DS en aS ase 8 Pa 
Balaninus caryatrypes--_-_--.--- OU ES Nes ea Mae AGN oy | a ae eel in I Cpe uel Oh 
HS DATTA S OC CLOSES aay eee es | I Bi SN ae aa RAVE Sie | Nate Bia al  ab es Dae tae a 
IB AAMINUS Sass seo naw Ns Dilish| Pemenii ean 3 10 Giga ese 7A Ps 
I ITESCHUSiS Deets ue acini eee SETAE ee Be 1 fanpage Nc VE a a cM TEE EE a Pe Se 
/s\vaiyi) OX op av Ooo D ESpe ea eee a6 DRS es ies eas ap SE a a I Naa Pig parent Sworn ash Ry pa 
ANTAY AO OYA LOCAL TUS) SHUG aCe i VN I NN A UT SI a el BU ek again Un ct 
ANGHOMOMUS|SP es see ae oy SU oe 1 PAs SU Ae Ge a staat en 2 
Prionomerus calceatus____._-_- Dr (Rae Eee ae Pie see IBY Alster Dl esi eit abel [Bepat ie ENA, 
TBE esp bes SIS OCS ie ALE LE IIE cee a ans [Eee oA hang 5 1 ep ee ee IS NE ST a err Peg irl egy 
na dav barges) Uo eS) to HD ate Pe a SSS ADO HUE peice Dae Wis sitgnn sala ay Aca 
WON ETIMUSH PI CUMATA UTS He ee Me Hie eNO asthe A AE Bara PR AA ly el aes oe pep ores apes cot 
Gelus oculatus____.___________- DN jase as RS OR SNS AE Eoin 2 AIRE asa A gue a thee LTR 
Cry rao hrxoyeroy oy eae BK) Nore) Ove NT A AIM NN a RN a a ae | a SI ell ea UP ee tees 
Cylindrocopturus quercus_-_-_-- aps Ra eet eS NE ORS EL Ar Da AOI, tel al lsd rs ace eed cg on 
CCAS AE Ove ova) aur A I eM LY MTG RC eh Le i Cs PIN ee Ai) MERON FES ay 5 Ok 
@oclozasterszimmerm animes alan OU nie ai ek ened EN ee Sal SDE secant A 
CW Ty UOT Mays 1y Charlee eee ARIE TENN a A reg ant FP el ela ET a ETL I epee ee ers CON Pea 
Conotrachelus albicinctus_-___.- C7 8 Ag Ce eg 3 UU ihe WO a EEN 
Conotrachelus anaglypticus-_-_-|------__|--.____-_|.------- 3 2 CA ge eae Mal ss ada 
Wonotrachelus Coron atise see we N aT NE NE ape) pa al 1 Wp fa ee sea LN ty 
Conotrachelus elegans_____.___- HUA SIS A NSE Us tA a a UE Mey eetaeae| ST HLA GAUL 
Conotrachelus nenuphar--____- I ad ee al ee 3 8 esr ee eee ae ane aE 
CWonotrachelusys pew awe Le UD a eee Hae I GN 2 3 7s Veal SH ih NE NG Da 
GVA COT LY AVC LUST S po mu OE Fa OI eH Tee A A eH NEES Tid eceseeaes oar Dee 
(Oporoy abi ah Wally Trt SLA mee UE AOS NN Zac a Oneal HW a ot Gag Bi regi A bie ea ee TE LIB Se a 
Rhyncholus oregonensis_..____- IU fst SOSA eS eA Ph Ze VER VP GS! VENI pbs get ANE | ep 
Scolytidae (bark beetles): 
Nora Ler Ge che AN ileal eRe a ins eo TA tl: i Paes Me a RM ea hh 1 3 2 
Lab yO US Hava COnTIATS i swans Man DSO CAN Td CAE etre See eM fn Cuan ale AYES ep, Dy ae 
Scolytus quadrispinosus____._-- 2, Ne pete al ul UIA eta Oy LENS Ly tacdn i MN pty Me Ul maaeneMt Ce No Mn eb ie eal) 
ERY POLNeneMmis Spy. sel ee eh a SP 20 IS | AU TRINA Ls RIN a 
Pityophthorus: sp ssa ose ia ee I Se NG aS 1 TEP SEES Smet TUN iret ee a We SM OO NIA ne ten 
16 OS} (ayia NGA tT 4k EEC em Canc he acaat i ifm AC MT Oca i 2 SL a oat hal CR be il 
TE OS FOV STOLE Oye wg ON an DHS SOP Spe MRE a ea lat aa lL Le ae Tn a aM ae A sees Rene I 
SSIS Oa A Sasa BI ST OAS eI) EC UU Ft BU GR: PE Nad WE Be Pee | cee 1 We aie Nes IS AB 
IDG GOGO TER weno es a ae Mes 1 S| AAA al ENGR BUTEA TE 
Order MEGALOPTERA (Dob- 
ee son flies) 
Sialidae: 
Wine ixo les au iG atx Wears een wet are Pe gL 1 3 3 3 1 Wal ate ha eA re Ai 
Chauliodes pectinicornis--____-- 4 A elie eM) ANY 3 Dial ase bean et Pesala eat a Se 
GO NTATTIVO MESES yee ese al ae ae RO aR Ra PT HT TN AON aE aN Th Delp eae ea i VSG ee oh oy 
SIAITS Swen teen dame talents rt ake: TU Pee PAS od VO ce 4 lt Fe a ub ies eal oe Aare a eS SUL es 


TABLE 2.—List of items of animal food identified in stomachs of vireos and the 


! 
| 
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| number of stomachs in which found—Continued 


. Red- | Phila- | War- | Yellow- | Blue- | White- 
i eetnd iekiigod eyed |delphia| bling | throated |headed| eyed | Hutton Bell 


Total number of stomachs exam- 
TE Cee tee cy A, TC 2 CEN NS ee 653 84 356 160 329 229 77 63 


CLASS Insecta (insects)—Contd. 
Order RHAPHIDIOIDEA | 
Rhaphidiidae: 
Rhaphidia arizonica_.:-=---.---|-----22-|22---2-- SD hk il asc 2k ec MEER asl | 
Rhaphidia spss wes ee 6 


Order NEUROPTERA  (net- 
winged insects) 


i - Unidentified adults___...-.._-.-_-- Qi eee | SPR [es ae a eh Tae: cena 

! Unidentified eggs____.._---_-.-__--- 1 

Chrysopidae: 2 
CHEYSOPAISPeee Vee 4 

| Myrmeleonidae (ant lions): 

| IMivrmecleon Sper ines oo ee Veet dS Se a5 EN) Dp oe SN lp 3 : | 


wee eee - - - - Le 


| Order DIPTERA (flies) | 


Unidentified adults_____.-._______- 79 9 103 39 42 33 11 5 
Unidentified pupae_____-______--_-- QI ees werner ha nD Ae eee are 1 1 
Umidentifiedseggs =<) ibe ae al 1 
Tipulidae (crane flies): 
Unidentified adults____________ 29 1 Gin eee oe 8 1 
Unidentified eggs_______..-_-_- 3 5 
Hl 4 Rtv} 5 SNS oat ac RCA CO 9 7a (Ey Pee ie 
Hi Psychoididae unidentified moth : 
i BUSS) ese i peepee ae ele Me aUReU PRD Lo | eRe aga | PPR CNS UL ee rigiieel BMEL IN Bests Duds Weer 
Chironomidae (unidentified | 
| PILE ES) eho) 2 wk 2 6 19 2 2 1 6 
Bibionidae (March flies): 
Wirt em Gified Mesa ay a cas amy ee 1 (| aI a PS ial aati 1 
} IBiDLOUS pss ae SD ng ee = YS hal Naa alll 3 oe ose Mi! 1 2 
it Simuliidae (black flies): : | 
| Simulium-Spee os oe Se ee ee OTR el je a ete ii ie tl S. | 
Leptidae (snipe flies): 
iV! MED UISIS Pasa iene Se SE a a ae rer 1 Ae elo Lee 2 
Stratiomyiidae (soldier flies): | 
i Odontomylaisp=2- 1 | foie oo hs 
| Tabanidae (horse-flies) : | 
od NrsWoyzh ab SG) @ ayer sees A ee kee Ph ert ge 
| Asilidae (robber flies): | 
Unidentified 22-2. 2222222252 Sie ses SE GS NSU A Aa ae bechelecaal DE ee oral 
| PAISTIUISYS Ps = ete ee nee ee | iL 


ler net 


ss SS 


Dolichopodidae(unidentified) aes Sa a ee | te |e 
Syrphidae (flower flies): | 
Winidentitte danas es 5 2) | 2 
INMbyioleptarmnionas 0522 2022 lies hehe Wesseneed| 2.0. fo. eel esses See|ee eee 
SAVATAGE 
*emnostoma excentricum s+ 22.2) = 222522 ses ies a ees 1 eee et 
Ortalidae: 
IP yreolanviallidawss= 22s LL 
Chloropidae (unidentified). _.___- 
Scatophagidae (dung flies): | 
Pe OCALCOPMASAS P22. 2 ee See ee Pe as eee tL) Sebo ee lk Ee Re [eo See 
Muscidae (house flies)___.....------ 11 2 | oy Lave vers ory 2 ps Badass beh 
Pollentawrudisue:: {00k Sle ete oe a aa Ree Se 2 Ha enay ae” [8] ESOS Oe BME 
Tachinidae (unidentified parasitic 
FILES) pains cole lr Ee rea Silico eee te ate s)he a Dae el ee el re 


Order HYMENOPTERA 
(wasps, bees, etc.) 


lUnidentifiedtadultsa: 222-22 a 181 28 74 30 52 65 22 17 
Unidentified pupac..5-) tee svae= aor eta Se Ue Tae ek a Pen eee 1 2 
Xyelidae: 
IMacroxyelaisp2ivveus saben wal lee | aso iw el ewes eee dalek eS pen Ba eg a hy i a 
Pamphiliidae: 
Wmidentified. aha oo oe aoe ase ead See T Weses ccs sec ear esl ae ae ee 
Ramp hWlus spies. S52 ee Se ae ae Re ee Ro Deboce ae ee 
‘Tenthredinidae (sawflies): 
Unidentified adults_____-_---- 3 it 
Unidentified larvae. .2-.-22-.-*}o2 eee ek Qos tin Ge lasses decetes) be oe ashe ee ne ee eee 
WD Olea rae oe a 16 eee: 1 ae ee ee | Rae NM 
MOLES UMICOlOr S22 hee S| ee sa ec 1 1 2 Ho pera Figo Uy Toe ole Mallee 
AB OLE TTISR SD i i ee TREN aia ea 2 6 3 
Macramhivarspie 2524 os ee nS ess is BEN Oe wa a Oe eae 
INEM bINROH OE. Ve eRe oes Sere ae Diy Be Sc Sy Se tn aa ol We a | a etree (eae 
INematusierichsonle-. 2-22 Leo eee Sh ba ee eS ste che ell on eet | 


Pteronidea sp __--- A Eee eb eres eae Ljlte a aes Ulan so asl ew 2 
Pteronidea ventralis_...--------|--=--7-- Th Poe ee |----=----- [Ene Sse epeenieeee 
IAT PO Gla VICORNIS# 22 sae5 oo io yA (Rec ere een Eocene Cony 5 ee EES Soa (Ps eee 
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TABLE 2.—List ot items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


Kind of food 


Red- 
eyed 


Cuass Insecta (insects)—Contd. 


Xiphydriidae: 

XIMHratS pe see 
Siricidae: 

SST KAS Tee tele a NRA 


Oryssidae (unidentified) _____------ 
Vipionidae: 

ADANECLES See ras ps ANS 
Braconidae: 


Urosigalphusisp2- 2222 ee 
ELeLCrOSDILUS Sp eee eae 
‘Trigonalidae: 
Trigonalys suleata_____-------- 
Ichneumonidae (ichneumon flies): 
Wintdengiiied = vases eee 
FAG OV AVC HEDISNS) Oye Se a ee 
Campoplexspese sees u eee whe 
Mesochorus sp_---------------- 
Paniscus geminatus___-_------- 
Paranomalom spe. ee eee 
Enicospilus purgatus__._-------- 
Ophion bilineatus._--_-------_- 
Ophiontspe wwe wre ee ee 
Catozlyptinacle =e 
SM LNTAV AO MONA AC Meee eee aie ae re 
IDiplazonis pee ee aes eee ee 
Exochin gow van Tae eee 
i horineusisp es oe 
issonotinaele sss ee 
Glypta rufiscutellaris._..._.____ 
Glypta tuberculifrons_____---_- 
Gilyintalspeat ees sue geo neNs o 
Wonoblastaispe. we eee eel 
Vehnennioninaee sas 42s 
Scam bls Seas Sew ee ua 
Pimplidea pedalis_____-__-_-___- 
Itoplectis conquisitor__._-.---_- 
Ichneumon irritator___---------- 
Calliephialtes sp___--_--_-_---_- 
Mesosteninae___.------_-------- 
Phygadeuon sp____----_------- 
Plesignathus sp. ...--.-.------- 


PLCIMUGCLES Ses eee ae ya IN 


INS GON O) KYA HSH SSIs) 0 fee I es ea ah 
Pieroconmus spel. eae 
Melanichneumon sp-_____------ 
Cratichneumon coerulens --__-- 
Cratichneumon sp___--_------- 
Cynipidae (gall wasps): 
Unidentified adults___________- 


Callirhytis maxima_-___-_.__-_- 
Callinhivtisispeon seen ee 


Phila- | War- | Yellow- | Blue- 
delphia| bling | throated | headed 


84 365 160 329 


White- 


eyed Hutton 


Bell 


229 77 63 


we eee eo He eK | ee ee 


HVE MIGelesraneatvor) Gemel lus ee elec ia ate eS Le I OU aL OR 


BASTY GAUL CUS YS Depts a cee te | RU NU See WAR OA 2 


Figitidae: 


IS ICOGES Secs se ee et eB ne Ol REAR ane ORD 


Callimomidae: 


(OPM th aayaraays) (oy oyeeeege NGA ual wile ae ke NE la WE oe aah a 1 


Chalcididae: 


Formicidae (ants): 
Unidentified 222-22 ee 
Aphaenogaster fulva________-_- 
Aphbaenogaster sp_________---- 
Myrmica punctiventris-____-__- 
Miyirmicaribraec sss ues 
VIG ENT CAS OR ee nee ea EST MND) 
Camponotus pennsylvanicus--- 
Camponotus whymperi-______-_- 
‘Camponotus spo2.2) 223 a) 
Wolobopsisispae. ol) waa 
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TaBLE 2.—List of items of animal food identified in stomachs of vireos and the 
number of stomachs in which found—Continued 


q 


Red- | Phila- | War-. | Yellow- | Blue- | White-| Hatton} Bell 


Kind of food eyed |delphia| bling | throated | headed| eyed 


Total number of stomachs exam- 
TIE (eye 8 PAS 653 84 356 160 _ 329 229 didi 


| 
CLAss Insecta (insects)—Contd. | | 
| 
| 


Formicidae—Continued. 
Lasius americanus____.-____--_- GG Pie Bie RU ee 3) Re See I ee EE Sees = 
WASIUSTS Pele Peek ae eral epee 1 Ee ae ek Ls Sal Pk pee ce Pee OR al/eossoees eee 
Hormica‘pallidefulva. 22°. ._Poo|2s2228 1 ot PR Safe iy ime SIN ie AO 8 iemerene Ue ee ie | 
Honmica sanpuines 4242 i LP) oe Ge eae ie eee st Po 28 be ae cede EG Rpkeials Act es | are oe 


Formica subsericea_____________ 1 Oe ates Ceili Cee ha 1 
IMO GIMICAIS ee ese. uhaee es hae ee 4 ett (ae SFR PA ee ete 2 | ja eerie Pee ayy deze Geo pf 
Chrysididae (gold wasps): 
Unident [1 DAA a AR a ee | eee ey NE PN A ae ee ee 1 Paces a 


Bethylidae: 
Ksobrachivim Spies 2 Ne 1 Bp eae es Psst ME ett Oe basal ee eR E. 
Scoliidae (digger wasps): i. 
Piphia inornata__- 22.) L 7} ener ee 2 Se pore AUS Peer ee Pa ed aaa (eae 
Diphiagis pees tue ais 4 1 DDE Seer ea ae | eomeeene rd | Tips) ober ene Eo ae oe 
Eumenidae Getter wasps): 
Odiymerus/sp fis. ge) ai athe oe 1 | ieee eemea |) spears Oem Wrmmeme es) Ct |e a 
IATICISELOCETUS Ih ehiGe tae yee w ely alae eee pe a MC | cee CY [SH SK RINE | La hoee ees ete hae) pro Bee = 


Nespidae (hornets and yellow jack- | | 


Unidentified eae girl” eine ae, ales S| Ee aa tie! teas sai ee pers OR Py Lukes Ae ST ee Te a 
Mespnlanvillearisoc saa el ean oN See eee eee’ jell Peete | ete 2 hapl eeen eee ee 
Wes pullaisp oats Rene bei) aE [Sk na ON Beaten Be le 2 pe 5 Bh pee 
Dolichovespula diabolica 

Sphecidae (solitary wasps): | 
EVOpHSUSiSp 22-2 Sa Le ee NF NUMEESM 7nd fe yang in TN OE poke te ee Le eee ee 
Solenius sexmaculatus_______.- | 1H ES ties i | eee APSA oe |code ee eS 


Aphilanthops frigidus__________ 1k | Pee eee [EsaaaNy. 2 Bist) [eee oe Ge ee en eee pee?) eT = 
Larropsis distincta_____________ Rp aR vam Teen oe Sty.) ae eee 
XSVIOCCa SDs arene. Te Don UN ae sae Ne See ee eee ees 
Halictidae (green bees): 
Fa ehusierouxd ee oo ee | Daegge ek ine eaten feet ernie: ats IP NMNnen| ewer pee iT lis te 
EAL CUUSES Dae ae es Se 1 Be ere ae it Lg eee ea Bip) ete tus | ver hee SL 
Augochloraisps = Se jual et poppet ates GE Se Ne er | ee ee ieee ee eal Sate dopstee 2c 
Oxystoglossa pura._____________ 7 | RE SD | ak Same | Nea chee Be oot. lo! 3-2 See ae 
Oxystoglossasp.-.-4-.) <1 Ui | 1 Rae ee ee eee eee MOA emen ieee erro EM OE eee 
Evylaeus arcuatus_____________ | hae one | es Noe ee eee |, 2 eared BOD PP cee iy; ads ie ew 
Evylaeus pectoralis____________ | UDR fies Metre a | eee Reece nee ci a ie ee 
Chloralictus coeruleus__________ | jt | pm ores eee) | ae ee Cee ERIS Sees. [sh uare seat sate = 


Chloralictus pilosus___._______- | i be | aes apa 1 | ee mE Pe RE a |. sae 
Chloralictus zephyrus__________ ley, ees 
Chiorslichusispy = ae: jays tle ea RSS icon eB ee eee i ere 4 lees 
Andrenidae (burrowing bees): | 
Andrena 'biSalicis__________.____ i Eo, | ees P| A | ee te eae oy 12a 
Andrena claytoniae____________ ou uee Sse! ERI 8 SR Eh eae bad ess tees 
Andrena cressoni_______________ [Vise eer es es Ris 1 Ps a a PR ee po eee pee 
Andrena flavoclypeata-___------| ap | ee meee 1 tbe eperein 2 st | ere are | De etapa A 
Andrena mariae concolor__-_---- [Berni aw eee Seog gd (Re eI ee Rae a i be (poet fis Sure ge 
PAGO TET ARMASO DT os oie pea |e hs Sed es ee ed ee Ge | 2 
Andrena robertsoni_-—2__.-2___- (ager Oo || Bee eee DS oe oe 8 pl Meee ere or ~ 
Andrena salictaria__.+..____..! ee aeerames | SU eee P| ae ae or apelin teak Do thine d eet hee Toe 
AGT ETT A AVA CHI = Suen fe MoT ST eg eet ee ae af 1 
AMOTEMA SP ete ce es waa Nh Ree ee ee 2 4 a Drape eh eet OG aie 23 
2 


Barandrenavwellesleyvan dec iced Mee WA Sa Legg Se lee ee 
Trachandrena crataegi__-_____- eee ea eR Ee eas | [Sara | eae a 
PRrachandrensd {Orbs 2 ee fee ane US Ee ae SE TV [ecct ek kk Sse eS ee oe ee 
PRPACH AM CECT AITIIS Oe eps haa] Se ee ERI is a a igen, ao pylepoo) ie foods Bee “ 
ARrACHANGTCH ANSP sek oe ete NINE UE ek PEL 2 es ee ee Dae a 2 | 22 er eee 
Nomadidae (parasitic-bees): 
NOTE RCL ARS Yo ese eee | he a md ee ee ae Re eee oe 2 Bi ee ae ny eS et 2 
Colletidae: | 
SONG ON C0 eS Se eee | Ree | A SEE See ee ee eee tS i fae poe meee [ia eee ss XS = 
Apidae (honeybees): 
PASpISwMeliifer aa 2 We ie = Sand oe hy |e SUE ya eee tae | a ie Sera OE WR Re eee a oP eee Ss bs 1 


CLAss Reptilia (reptiles) 


Iguanidae (iguanas): | 
PSNOUSICABONMENSIS 4-355 - ee OE Ee Sis Se (Ea SR Poel bs OO ech Ol |e eee = itig| fee OO | Sees = 
1 | ! | 
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TABLE 3.—List of items of vegetable food identified in stomachs of vireos and the 
number of stomachs in which found } 


Kind of food 


Total number of stomachs exam- 
TA CLE A a RS RL 


Unidentified vegetable matter____- 
Anthers of unidentified flower-...__- 
Unidentified bud scales__________-- 
Unidentified woody galls__________- 
Unidentified fruit skins___________- 
Unidentified seeds and seed pods--- 
Pinaceae: 

LTP SEUIS)S Pee ee ee ee 
Gramineae: 

Digitaria ischaemum (small 

CAD iETAaSS) eke ee NE eee 
Digitaria sanguinale (large crab 


Red- | Phila- 
eyed | delphia 


ESTERS SRS) Se IAS Cn IC Sg | Ne a AU Ree tn 


Setaria glauca (yellow foxtail) __ 
Zeamays (maize)_.222.0 22 
Liliaceae: 
Smilax sp. (greenbrier)-_______- 
Myricaceae: 
Myrica carolinensis (bayberry) - 
Urticaceae: 
Morus alba (white mulberry) 
Morus rubra (red mulberry) --- 
Polygonaceae: 
Polygonum convolvulus (black 
pindiweeds) a= uso waa ihn 
Polygonum sp. (smartweed) - _- 
Chenopodiaceae: 
Chenopodium sp. (lamb’s quar- 
[BCS es) SINS SIR PO eA 
Amaranthaceae: 
Amaranthus sp. (pigweed)___- 
Phytolaccaceae: 
Phytolacca decandra (poke- 
SACLE GB) FI ST a 
Magnoliaceae: 
Magnolia foetida (evergreen 
NEL TO Ley) es I al 
Lauraceae: 
Sassafras variifolium (sassafras) 
Benzoin aestivale (spicebush)-_- 
Saxifragaceae: 
Riubesi spay (urnant) sea 
Rosaceae: 
Pyrus arbutifolia (chokeberry) - 
Amelanchier sp. (Shadbush)-____ 
Rubus sp. (blackberry).--_-_-__- 
EVOSAiS Di (LOSE) eee i EE 
Prunus pennsylvanica 
(La EN SRA) Eel BNA CR ES oy 
Prunus serotina (black cherry) - 
Prunus virginiana (choke- 
Cherry) eee ORIEL Ie ae 
Prunus sp. (cherry) ---.---____- 
Rutaceae: 
Xanthoxylum americanum 
(prickiyiash) pee eee 
Anacardiaceae: 
Rhus diversiloba (western su- 


Ilex vomitoria (youpon)-_.-_._.-- 
Celastraceae: 
(bitter- 


Celastrus scandens 


Hutton) Bell 


77 63 
els er a 
cies ate 1 

2 1 
hay itm 2 
Be gave 1 
iene 1 
EG ANB 1 

6) eae 


War- | Yellow- | Blue- |-White- 
bling | throated | headed| eyed 
356 | 160 329 229 
Opi EA a eng CI aS oP ede elie 
Ee: 7G Opi yy er ta iN boy 
VAM) ee ap N Ute FHA NBR UTNE fo) 
3 1 2 6 
POI ee es SOSA at Baa A a a BAS 5 
YS eo a SORA aL Varese ihe 
ase eis pine wre MUS) kg Pag Ba a 
TUNE JAA Gn a 6 24 
Niel eT a ean aD ity 
ORE aA OF a AN Cea a ith 
pS MEN es CDP eye ia | ES etched 
3 san ae 1 
pare SANs 2 pi sepa sean ON RS STA 
PRU Magee SB aN tes HU Lael NR eed 1 
MER OS ES OO Ce ny RR 7 
Sy Sle UN TE eT AEE RSD A yh 
AUS care ee are | ahs ge ee AE ST | AR 
peal Sele SGN EAB ree Pl ead 1 
Pape est AS ee eI EE BR AC ASC 9 
Tas He | RGR RL RAT ea NL akon Qe ae 
PG IU A kl MAND I No a a 1 


DEY 9) eRe Ue NU cee Deca NO Sees 


1 See footnote to Table 2, p, 28. 


49 BULLETIN 1355, U. S. DEPARTMENT OF AGRICULTURE 


TABLE 3.—List of items of vegetable food identified in stomachs of vireos and the 
number of stomachs in which found—Continued ~ 


Kind of food © 


Total number of stomachs exam- 
(EEG N= SS pe ASR | Je 1 Se 


Vitaceae: | 
Winidentified ss saa ee ees | 
Vitis cordifolia (frost grape) ----_| 
Watisispy(crape) aa eee ee | 
Psedera quinquefolia (Virginia | 

CLECPEN)/ So See Ss ees 

Eleagnaceae: 
Shepherdia sp. (buffalo berry) -| 

Cornaceae: 
Cornus alternifolia (alternate- | 

leaved dogwood) _--_-.-.------ 
Cornus amomum (kinnikinnik)) 
Cornus asperifolia (rough- | 

leaved dogwood) _-_-__----_--|! 
Cornus canadensis (bunch- | 

[BY SY eh G9) eS CH EO 
Cornus 

WOOG) 2 ee aa cL ea ae aes 
Cornus paniculata (panicled | 

GOSWOOG) Pen eee ee | 
Cornus sp. (dogwood) _.-------- | 

Ericaceae: 
Vaccinium sp. (blueberry) - ---- 

Verbenaceae: 

Callicarpa sp. (Mexican mul- 
DEELY) ke ties. See Eee E on ae 

Solanaceae: 

Solanum dulecamara (deadly 
miohtshade) pes wee wae 
Solanum sp. (nightshade) -____- 
Caprifoliaceae: 
Lonicera hirsuta (hairy honey- 
SUICKIC) ert ea OP ae 
Viburnum dentatum (black 
NA Wyy) eeseidiealee ae AE 
Viburnum sp. (black haw) -_---- 
Sambucus canadensis (elder) _-- 
Sambucus sp. (elder) .....---.-- 


Red- | Phila- | War- 
eyed | delphia| bling 
653 84 356 
eh es Bits DER a Panis 
A bss Bae ee pe | Aas Ba Om 

Zig | eee ste as 3 
| 
1 (at Pe eas ke) 

Dei ies ee od Re att 
Cie Sev he paw 

ALS eae eos. | eee 

ha oP SG aR ee 

1 ri] |e SRS Bie See 
Nees 1 

15 3 | 3 
5 | 12) | 
I ee osmase Wie eee e 

ie [doses oe 

Bees 2 SS ha NES 

1 4 SE per | Ree 
Saag samara es ieee sl 
1 Wy IE Rs oe 1 
Bn | Oe ee g 
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